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The Collins IBS-1 Aircraft 
Transmitter-Receiver 
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The Collins 180K-1 
Antenna Loading Unit 







Commercial airlines and owners of executive 
type planes have found that the Collins 18S-1 
gives them the dependable long range communi¬ 
cation they want. They are able to establish and 
maintain firm contact with ground stations, even 
under adverse conditions. 

The 18S-1 delivers more than 100 watts of 
power on any of twenty crystal controlled fre¬ 
quencies. The receiver section, of superhetero¬ 
dyne design, also has twenty crystal controlled 
frequencies. Frequency range is 2.7-12.0 me. After 
the equipment has been pretuned to desired 
channels, all frequency selection is automatic. 
Remote control is provided. 

A single l x h ATR unit cabinet contains the 


transmitter, receiver, and dynamotor power sup¬ 
ply. The receiver operates directly from the 28 
volt d-c power source. Weight, including shock- 
mount, is 60 pounds. 

Other models: 

The 18S-2 includes C W facilities. 

The 18S-3 includes C W facilities and has a 

frequency range of 2.7 to 18.0 megacycles. 

The 180K-1 antenna loading unit efficiently 
transfers the power output from an 18S to any 
standard commercial fixed antenna. Remote con¬ 
trolled, pretuned operation for ten channels is 
provided. Nominal input impedance is 50 ohms. 
Weight 12 pounds. Size 12" w, 7 V 2 " h, 10 Vi" d. 


IN RADIO COMMUNICATIONS 





COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 

11 West 42nd Street, New York 18, N. Y. ■ 458 South Spring Street, Los Angeles 13, California 
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It tells how often 
you will 
telephone 


“It" is an icosahedron— a solid with 
twenty regular faces. The laws of prob¬ 
ability say that if you roll a hundred 
icosahedrons on a table, eleven or 
more will come to rest with side “A" 
on top only once in a hundred throws. 

Identical laws of probability rule the 
calls coming into your local Bell Tele¬ 
phone exchange. Suppose you are one 
of a group of a hundred telephone sub¬ 
scribers whose practice is to make one 
three-minute call each during the bus¬ 
iest hour of the day. The chance that 


eleven or more of you will be talking 
at once is also only one in a hundred. 
Thus it would be wasteful for the Bell 
System to supply your group with a 
hundred trunk circuits. Eleven trunks 
will suffice to give you good service. 

Telephone traffic conditions vary. 
But you can be sure, wherever you 
live, that Bell Telephone Laboratories 
research, which pioneered in applying 
probability theory to telephone traffic, 
is everywhere helping to make the most 
use of costly equipment. 



BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON¬ 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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SYLVANlA’S LOCK-IN TUBE... 


Why 

the Lock-In Tube is at home 

IN THE AIR! 

COMPACT . ... MADE TO FIT SMALL SPACES 

This famous Sylvania product is ideal for 
use in air-borne, radio equipment—it’s so 
compact . . . has reduced overall height and 
weight. Further, it has no top cap connec¬ 
tion . . . overhead wires are eliminated. 


STAYS PUT IN SOCKET...THROUGH LOCK-IN FEATURE 

No matter how rough the air, the tubes in 
, an aircraft’s radio will stay in their sockets 
—if those tubes are Lock-Ins. Specially de¬ 
signed "lock-in” locating lug on each tube 
keeps them in place—assuring firm socket 
contact. 


... the radio tube whose electrical 
and mechanical superiority makes 
it the ideal choice for equipment in 
the air, on the road, marine radar, 
FM and television. 


ULTRA-HIGH FREQUENCIES...HANDLED WITH EASE 

Lock-In is the tube specifically engineered 
to more than satisfy the requirements of 
today’s sets, as well as handle ultra-high 
frequencies with ease! Electrical features 
include: short, direct connections • . . 
fewer welded joipts—less loss; getter lo¬ 
cated on top . . . shorts eliminated by sepa¬ 
ration of getter material from leads. See 
Sylvania Distributors or write Radio Division , 
Emporium , Pa, 

SYLVANIA 

ELECTRIC 


MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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MRNtraCTOBEBS 

- 1 

JOBBER® 

whoeesreers 


• ^ materials an« 

v—** b “tbJottaX‘o»^ 

equipm ent can , 

Approved Distribute, surplos b? th e 

Huge inventories, de to these 

Armed horces, .^‘ b , or efficient disposal- 
Approved Dtsutbutors ^ ^ dutribu tors 

M, The names and a equipped to se " $ 

available* 




BOSTON, MASS. 

Automotic Rodio Mfg. Co., Inc. 
122 Brookline Ave. 

Technicol Apparatus Co. 

165 Washington St. 

BUCHANAN, MICH. 

Electro-Voice, Inc. 

Carroll A Cecil Sts. 

CANTON, MASS. 

Tobe Deutschmonn Corp. 

863 Washington St. 

CHICAGO, ILL. 

American Condenser Co. 

4410 N. Rovenswood Ave. 
Belmont Radio Corp. 

3633 S. Racine Ave. 
EMPORIUM, PENNA. 

Sylvonia Electric Products, Inc. 


FORT WAYNE, IND. 

Essex Wire Corp. 

1601 Wall SI. 

HOUSTON, TEXAS 

Navigation Instrument Co., Inc. 
P.O. Box 7001, Heights Station 
LOS ANGELES, CALIF. 

Colei nstrument Co. 

1320 S. Grand Ave. 

Hoffman Rodio Corp. 

3761 S. Hill St. 

NEWARK, N. J. 

Notionol Union Radio Corp. 

57 State St. 

Standard Arcturus Corp. 

99 Sussex Ave. 

Tung-Sol Lamp Works, Inc. 

95—8th Ave. 


NEW ORLEANS, LA. 

Southern Electronic Co. 

512 St. Charles St. 

NEW YORK, N. Y. 

Carr Industries, Inc. 

1269 Atlontic Ave., B'klyn. 
Communication Measurements 
Laboratory 
120 Greenwich 5t. 

Electronic Corp, of America 
353 W. 48th St. 

Emerson Rodio A Phonograph 
Corp. 

76—9th Ave. 

General Electronics, Inc. 

1819 Broadwoy 
Hammorlund Mfg. Co., Inc. 
460 W. 34th St. 


Johanns A Keegan Co., Inc. 

62 Pearl St. 

Newark Electric Co., Inc. 

242 W. 55th St. 

Smith-Meeker Engineering Co. 
125 Barclay St. 

NORFOLK, VA. 

Rodio Parts Distributing Co. 

128 W. Otney Rood 

ROCHESTER, N. Y. 

W. A H. Aviation Corp. 

Municipal Airport 

SALEM, MASS. 

Hytron Rodio A Electronics Corp. 
76 LaFoyette St. 

SCHENECTADY, N. Y. 

Genera I Electric Co. 

Bldg. 267, 1 River Road 

WASECA, MINN. 

E. F. Johnson Co. 

206—2nd Ave., S. W. 



0 - iwi 

v , 


Offices located ot: Atlanta • Birmingham > Boston • Charlotte • Chicago 
Cincinnati* Cleveland • Denver • Detroit • Grand Prairie, Tex. • Helena • Houston 
Jacksonville • Kansas City, Mo. • Little Rock, Ark. • Los Angeles • Louisville * Minneapolis 
Nashville • New Orleans • New York • Omaha • Philadelphia • Portland, Ore. • Richmond 
St. Louis • Salt Lake City • San Antanio • San Francisco • Seattle • Spokane • Tulsa 
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R,GHT DC FT 
UN STREET 


When the most desirable FM 

location happens to lie in a con¬ 
gested area, tower design is of 
prime importance. 

It is therefore necessary that 
such a structure be designed to 
have an adequate margin of safety, 
and be of pleasing appearance. 


This installation has back of it 
the experience and engineering 
ability acquired in building thou¬ 
sands of Towers and Vertical Rhdi- 
ators, both here and abroad . . . 
This obvious advantage adds noth¬ 
ing to the cost of a Blaw-Knox job. 


BLAW-KNOX DIVISION 

OF BLAW-KNOX COMPANY 
2108 Farmers Bank Building, Pittsburgh 22 , Pa. 


BLAW-KNOX ‘= A 
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GET HIGH FIDELITY, BI-DIRECTIONAL ADVANTAGES 

(vcm 

Velocity Microphones 




P 




V/ide-Ar»g Range 

Greater P'C* * 

A 

U sob' e ^ e ^ c 

o' ' hC 


Years of special E-V "know boiv” make possible 
the full utilization of the ribbon velocity’s high 
fidelity characteristic. 

In Model V-l, you get true reproduction without 
imposed peaks and dips. Pole pieces are designed 
to insure adequate high frequency reproduction and 
provide ample output. One-piece frame and 
internal mounting structure is exclusively E-V—jars 
and mechanical shocks cannot shift parts. 

Bi-directional polar pattern provides equal front 
and back pick-up, zero pick-up at sides, top, and 
bottom. Proper tilting reduces feedback and 
unwanted sounds. 

Excellent for solo or orchestra—for individual or 
chorus—for single speaker or groups ... in 
public address, broadcasting, and recording. 

Substantially flat from 40-9000 cps. May be used 
with any modern amplifier designed for crystal or 
dynamic microphones. Handy size. Easily tilted. 
Standard y$"-27 thread. "On-Off” switch. 

Model V-l. Hi-Z (direct-to-grid), 50, 250, 
or 500 ohms. List Price . . . . . $ 32 « 



l V-l 


yttS .• - I 



Model V-l A. List price $34.75 
Model V-2. List Price $41.05 


.*3285 

Model V-2A. List price $46.00 
Model V-3. List Price $54.75 


NO FINER CHOICE THAN 


MICROPHONES 

ELECTRO-VOICE, INC., BUCHANAN, MICH. 

Export Division: 13 East 40th St., New York 16, N. Y., U.S.A. Cables: Arlab 



AUTHORIZED 

DISTRIBUTORS 

EVERYWHERE 



Send for Catalog 101 

Gives valuable data on 
todoy’s most complete 
microphone line for all 
types of applications* 
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GREEN LIGHT FOR STATION BUILDING 

Broadcasting Station Construc¬ 
tion will soon hit new highs in ac¬ 
tivity. in view of the removal of the 
Federal restrictions on new construc¬ 
tion, under the terms of the new 
Housing and Rent Act of 1947. 

No longer will it be necessary to 
request construction permits from the 
Office of the Housing Expediter. 
Bristling action is expected to drive 
into the tremendous backlog of broad¬ 
cast and tv construction and improve¬ 
ment projects created by the 15-month 
construction ban under the VHP-1 
rule. 

For a time it appeared as if the 
broadcasters might not fare too well 
under a ruling issued by OHE, which 
restricted construction of amusements, 
recreational or entertainment projects. 
However, OHE ruled that broadcast¬ 
ing and tv are public functions and 
do not come under the category of 
amusement or entertainment. 

The b;m lifting is expected to 
prompt construction of millions of 
dollars of facilities for a-m, f-m and 
television services. 

A-M/F-M/TV STATION INCREASE 

The Past Months have seen a sub¬ 
stantia] station increase on the video 
and aural fronts. There are now 1,298 
a-m stations, whereas on July 1, 1946, 
there were 961, and 497 construction 
permits have been issued for addition¬ 
al a-m broadcasters. The f-m broad¬ 
cast scene has been extremely active, 
too. There are now on the air 238 
f-m stations and over 600 have been 
granted construction permits. A year 
ago only 107 construction permits had 
been granted and the number of sta¬ 
tions on the air were around a half- 
hundred. 

On the television front, there are 
eleven stations operating and over 60 
construction permits have been grant¬ 
ed. A year ago but 20 construction 
permits had been processed. 

Engineering station personnel is 
also at a new high, with networks and 
independents using the services of 


over 2,500 chief engineers and super¬ 
visors, 5,000 studio engineers and 
technicians, 6,000 transmitter engi¬ 
neers and some 400 research and de¬ 
velopment specialists. It is expected 
that about twice this number of per¬ 
sonnel will be required for the grow¬ 
ing number of stations before the year 
is out. 

THE ATLANTIC CITY CONFERENCE 

Standard Broadcast and High-Fre¬ 
quency allocations have been the sub¬ 
ject of months of debate at the At¬ 
lantic City International Telecommu¬ 
nications Conference. After weeks of 
deliberation, the Conference agreed to 
widen the broadcast band to include 
the 540-kc channel. England, India 
and France had proposed a further 
widening of the band to include 520 
kc. The U. S. delegation stated that 
520 kc could not be allocated in this 
country because of the possible inter¬ 
ference that might result from the 
international distress frequency of 500 
kc. A compromise permitted the use 
of 530 kc by European nations and 
India, and France proposes to use 520 
kc. 

The FCC will hold hearings on the 
use of 540 kc in this country after the 
North American Regional Meeting in 
Havana in November. One station, on 
the continent, is already operating on 
this frequency, CBK at Watrous, 
Saskatchewan, Canada, with 50 kw. 

The h-f talks were centered on the 
use of 6 to 12-mc tropical broadcast¬ 
ing bands with bandwidths of 250 and 
150 kc. Another allocation problem 
discussed at the Conference, involves 
the use of the 200 to 235-mc band, 
with Great Britain asking that this 
band be used for international naviga¬ 
tional aids. The use of this band 
would, of course, endanger television 
channels 11, 12 and 13 which range 
from 198 to 216 me. Government and 
industry specialists have pointed out 
that the 1,000-ruc region is much more 
satisfactory for this purpose, and pro¬ 
posals analyzing this factor will be 
presented at the high-frequency ses¬ 
sions scheduled to meet in August. 


STILL TRYING 

Representative William Lemke 
is at it again, trying to secure passage 
of his bill which would put the new 
f-m band back to its original 50-mc 
region. 

Congressman Lemke introduced his 
bill early in January and re-presented 
it at the July sessions. 

In re-presenting his case, Congress¬ 
man Lemke said that the new band 
deprives “farmers and rural residents 
of the opportunity to enjoy the bene¬ 
fits of f-m.” The Congressman has 
criticized the FCC repeatedly for mov¬ 
ing f-ni up stating that political mo¬ 
tives were behind the move. 

If no action is taken at the current 
session, the Congressman says he’ll 
try again at the winter session. 

UNIQUE COMMUNICATIONS SERVICES 

The H-F and V-H-F Bands con¬ 
tinue to appear in many unusual appli¬ 
cations. A coal company in Kentucky 
will soon install a 152.45-mc commu¬ 
nications system between its offices 
and its mines. The 152.75-mc band 
will be used for spot-reporting by a 
publishing company in San Antonio, 
Texas, with a fixed transmitter at the 
main office and four mobile units as¬ 
signed to the newspaper’s reporters. 

Bus and taxicab companies are set¬ 
ting up fixed, mobile and relay v-h-f 
systems in many areas throughout the 
country. Thus far, taxicab companies 
have appropriated over three-million 
dollars for v-h-f communications 
equipment, with the bus companies’ 
appropriations approaching a million 
dollars. 

F-M MEETING IN SEPTEMBER 

Tiie First National Convention 
of the F-M Association is expected to 
be held at the Roosevelt Hotel in New 
York, September 12 and 13. There 
will be a number of important tech¬ 
nical sessions during which such sub¬ 
jects as relays, channel separations, 
antennas, etc., will be analyzed. 

Tt will be a meeting well worth at¬ 
tending.—L. W. 
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TWO-WAY BROADCAST 

Via Train-to-Station to Ship-at-Sea Link 


Program Originating in C. M. Train of Tomorrow, En 
Route in Midwest, and Queen Elizabeth, 1800 Miles Out 
at Sea, Broadcast by WCN and WOR by way of a Two- 
Way 156.1/161.1-mc Link. 


by DANIEL E. NOBLE 

Vice President, In Charge of Communications and Electronics Div. 
Motorola, Inc. 


The unusual applications of v-h-f 
links were effectively demonstrated a 
few months ago when WGN and 
WOR participated in a two-way 
broadcast from the General Motors 
“Train of Tomorrow” and the Queen 
Elizabeth at sea, both speeding to their 
destinations, over a duplex 156.1/161.1- 
mc link. 

The two-way broadcast idea, orig¬ 
inated by the Mutual Broadcasting 
System and General Motors, called for 
a duplex-channel system setup. Engi¬ 
neers of WGN, headed by George 
Lang, chief engineer, called in to ar¬ 
range for the link, contacted our v-h-f 
group to provide the duplex setup for 
the 156.1 and 161.1-mc f-m experimen¬ 
tal bands. This request was received 
but six days before broadcast time and 
two days before the preliminary pro¬ 
posed duplex channel test between our 
building and WGN about six miles 
apart. 

The problem was unique and a great 
amount of special equipment and man¬ 
power was required. We assigned 
seven men, headed by A1 C. Witt, to 
follow through. 

One of the major items on the pro¬ 
cedure calendar was the selection of a 
location for the equipment and station 
relay point. The central station had 
to be near the “Train of Tomorrow’s” 
line of travel and accessible to tele¬ 
phone lines which would carry the 
broadcast from the relay point to 
WGN studios. A location that per¬ 
mitted the quick running-in ot three 
telephone lines was found atop an old 
brewery in Calumet City, south of 
Chicago. 

Extremely close coordination with 
the WGN crew was maintained to pre¬ 
vent overlooking any detail that might 
cause delay. The problems of gain 
control, feeding into and out of broad¬ 
cast line amplifiers and telephone sys¬ 


tems, operational test requirements 
for emergency communications links, 
changes in receiver muting require¬ 
ments, feeding of 500-ohm audio cir¬ 
cuits for general listening and public 
address requirements, break-in tests, 
duplex operation of emergency com¬ 
munication receivers in the presence 
of higher power signals from the 
transmitter, designing of antennas and 
ground plane to meet train require¬ 
ments, required equipment that filled 
our field test station wagon to over¬ 
flowing. Several pieces had to be tied 
to the rear of the wagon, and some 
equipment was taken out at a later 
date. 

Tests were subsequently run to de¬ 
termine whether or not the operation 
of the transmitter in the immediate 
vicinity of the receiver would cause 
interference. It was determined that 
without antennas the transmitters 
could be operated at 30 watts output 
in the same cabinet with receivers, 
having a sensitivity of approximately 
one-half microvolt for 20 db quieting, 
without noticeable interference or de¬ 
sensitization. However, antenna in¬ 


terference was present in the form of 
biasing off of the grid of the first tube 
in the receiver due to power fed into 
the receiving antenna from the trans¬ 
mitter. This resulted in the loss of 
desired signal sensitivity when the un¬ 
desired transmitter signal drove the 
grid of the first receiver amplifier 
tube too far negative due to rectified 
grid current. 

To eliminate this interference it was 
necessary to operate the ground-plane 
quarter-wave antennas approximately 
5O' apart. After several installations 
and operation trials, resulting in some 
changes, the installation was com¬ 
pleted. The major pieces of equip¬ 
ment involved at the train were our 
frequency-modulated station trans¬ 
mitter and receiver console, WGN 
field engineers remote - broadcasting 
equipment, speaker and microphone 
arrangements in the rear of the obser¬ 
vation car, an independent receiver 
installation on the second car from the 
rear and antenna installation on the 
third car from the rear. 

At the central-station pickup point 
in Calumet City were placed two in¬ 
dependent quarter-wave ground-plane 
antennas, a f-m transmitter and receiv¬ 
ing console, the WGN broadcast and 
line amplifiers and the three telephone 

Figure 1 

Setup for the train>relay-station-ship broadcast. 
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WGN engineer J, Claude and Motorola engineer A1 Witt monitoring the ship-to-train 
broadcast at the Calumet City relay junction. 


lines from the WGN operating stu¬ 
dios. 

A third receiver was required be¬ 
cause there was no place to mount the 
receiving antenna on the second car 
from the rear, as had originally been 
planned by the survey group. The an¬ 
tenna installation had to be secured to 
hand guard rails that existed. No 
additional holes or brackets could be 
added to the train. Special brackets 
had to be made in the shop to dimen¬ 
sions to fit the hand and ladder rails 
on the outside of the cars. 

The receivers used were double 
superheterodyne single-crystal units 
with sensitivities of the order of 
microvolt for 20 db quieting for quiet 
locations. The squelch circuits would 
operate in the region of 0.1 microvolt 
as the result of a trigger-differential 
circuit action between limiter potential 
and a rectified noise amplifier output. 
The squelch adjustments were such 
that increased man-made noise or 
static would not open the squelch, but 
would instead close tighter. The re¬ 
ceiver audio Output would feed both 
low-impedance voice coil speaker or 
an independent 500-ohm line output 
for telephone-line operation. 

The transmitters employed phase 
modulation that had been found in com¬ 
bination with the receiver, to give the 
greatest range consistent with good 
intelligibility. The phase modulators 
were followed by frequency multipliers, 
4-3-2-2 and a push-pull twin line out¬ 
put r-f tank circuit. Normal 100% 
modulation to 1,000 cps was about 20 
kc at the carrier output. Ten per 
cent distortion occurred at about 50% 
overmodulation. The audio network 
between the microphone input trans¬ 
former and the modulator was ad¬ 
justed to give phase modulation from 
about 300 to 1,600 cycles and shifting 
towards frequency modulation between 
1,600 and 3,000 cycles. Approximately 
zero level input at 1,000 cycles would 
produce 100% modulation. 

Both transmitters and receivers had 
detachable power supply sections per¬ 
mitting interchange for a-c or d-c 
operation. 

The course of the communications 
path from the speeding train to the 
ship was from the rear of the observa¬ 
tion car, where microphones were 
situated, through amplifiers and cable 


Figure 2 

Layout of the observation car installation. 


communications, to the transmitter- 
receiver console at the front end of the 
observation car and then to the trans¬ 
mitting antenna. Train signals were 
picked up at the Calumet City receiver. 
The 500-ohm output circuit of the re¬ 
ceiver unit fed into the equalized tele¬ 
phone line to the WGN control room. 
The signal was monitored and trans¬ 
mitted via A. T. & T. land wires to 
the control room of WOR. From 
there it was retransmitted via specially 
leased ship-to-shore radiotelephone of 
A. T. & T. 

Return communications from the 
Queen Elizabeth were monitored in 
the WGN studios before entering tele¬ 
phone circuit and line amplifiers to 
Calumet City. Signals transmitted 
from the Calumet relay point were 
picked up on the train by our f-m re¬ 
ceiver and' delivered to the receiving 
units in the observation section. 

To meet the low head-room require¬ 
ments of railroads, we mounted our 
quarter-wave car-top antennas on 
metal platforms about two feet square. 
Six ground-plane radials, in excess of 
.35 wavelength, were added. The 
quarter-wave antenna and the radials 


were made of .04" diameter spring 
steel wires. One hundred twenty-five 
feet of precut coaxial antenna cables 
were required. These unusually long 
antenna coaxial leads were necessary 
because the train had no special holes 
or brackets to allow for this unusual 
installation. The antenna leads, se¬ 
curely taped, were threaded through 
the top of the rubber expansion cur¬ 
tains between the cars and between the 
expansion plates at floor level where 
they entered the passageway between 
cars. From here they went up to the 
top of the next car, passing again 
through the expansion bellows to a 
tool compartment housing an f-m re¬ 
ceiver in the following car. 

The transmitting antenna coaxial 
cable leadin covered a similar path 
plus considerable added distance 
around baseboards and under the car¬ 
pet of the observation car on its way 
to the observation car transmitter- 
receiver console. 

The audio line from the receiver was 
brought into the car through the ex¬ 
pansion bellows area between cars, run 
up to the top of the passageway be¬ 
tween cars, across the top of the door- 
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NEW! 

Presto’s 
Dual-Motor, 
Direct Drive! 


► The new Presto 64-A transcription unit combines a number of rad¬ 
ical improvements which are of first importance to broadcast stations, 
recording studios, and industrial and wired music operators. 

► The turntable is directly gear-driven at both 63 % and 78.26 rpm 
and two separate motors are employed — one for each speed. Speed 
may be changed instantly at any time by turning a mercury switch, 
without damage to the mechanism. No frictional , planetary, or belt 
operated elements are used in this new drive mechanism. 

► The following points are of interest: Motors— Two 1800 rpm syn¬ 
chronous. Speed—Total speed error is zero. Noise — At least 50 db 
below program. Starting —Table on speed in less than one-eighth 
revolution at 33% rpm. Adjustment— Construction is very rugged and 
no attention whatsoever is required—except lubrication. 



Brand ol reproducer Is at the customer's discretion 


242 West 55th Street, New York 19, N. Y. • Walter P. Downs, Ltd., in Canada 


WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS j 
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The Genera] Motors Train of Tomorrow from 
which the train-to-ship broadcast was made. 


way, down the opposite side of the pas¬ 
sageway. then under the carpets to the 
rear end of the car where it had to 
again pass through the passageway 
and through the observation ear. 

There was no time nor facilities for 
getting into any of the train circuits. 
Power and all circuits sometimes took 
long and devious routes to get to con¬ 
trol and power circuits so as not to 
interfere with train operations or free 
access to all points. 

Provisions were made so that in case 
of necessity the transmitting antenna 
on the front end of the observation car 
could also be used as a receiving an¬ 
tenna, operating simplex, and switched 
to receive and transmit by a coaxial 
relay built into the transmitter. 

Antenna installations, somewhat sim¬ 
ilar to those on the train, were made 
at the Calumet central station. 

Provisions were made in both our 
consoles on the train and at Calumet 
City to permit a break-in operation 
with microphone and loudspeaker. A 
special control panel w T as placed under 
the top cover of each console for vari¬ 
ous control and terminal functions. 
Terminal boards were provided on the 
control panel for the 500-ohm input 
circuits to the transmitter from the 
WGN line amplifiers and for the 500- 
ohm output from the .receiver which 
fed the line directly. A variable 500- 
ohm input control pad and a 500-ohm 
output control pad were also supplied. 

Since the plans were for 2-way con¬ 
tinuous duplex operation it was neces¬ 
sary to provide bypass provisions for 
maintaining the transmitter in the on 
position, when desired. A switch was 
provided for the speaker circuit so 
communications could be tapped dur¬ 
ing the broadcast. For special testing, 
a microphone and speaker were pro¬ 
vided at each transmitter-receiver con¬ 
sole connected so that immediate radio 
break-in could be effected whenever 
desired. A switch was also provided 



Figure 3 

Preliminary layout proposed for the Train of 
Tomorrow broadcast. The proposal for the cen¬ 
tral station at Calumet City was basically similar 
to the setup shown here. 


to bypass the conventional muting cir¬ 
cuit of the transmitter-receiver com¬ 
bination and to permit turning on a 
receiver for continuous operation pre¬ 
ceding contact with the Queen Eliza¬ 
beth, and for testing. 

Such controls made for convenience 
and time saving during the setup op¬ 
erations, and permitted flexibility in 
making rests and running gain setting 
checks. Jumper connectors were sup¬ 
plied to permit simplex operation in 
case of emergency. This also per¬ 
mitted the use of transmitter antenna 
for receiving in the event the cars 
were uncoupled, breaking the circuits 
from the receiving antenna. 

From time to time during the setup 
of the apparatus it became necessary 
to change the original plan somewhat 
and make a new and different attack 
to a particular phase of the many prob¬ 
lems that arose. As an example, it 
was found that on the last day of the 
setup another receiver was required in 
the car ahead of the observation car, 
and an antenna was required on the 
third car from the rear. It was neces¬ 
sary to obtain from the production 
and crystal departments the neces¬ 
sary equipment for a third receiver. 
It was also found that because of 
the order of the cars entrained, one 
antenna had to be moved from a point 
originally considered. In another case 
it became necessary to remove a part 
completely of one installation and 
reinstall in a different manner to per¬ 
mit more freedom of action between 
interconnecting cables and antenna 
leads. It became necessary to add ad- 



Roof-top ground-plane antenna with 14-wave 
w'hip specially constructed for the Train of To¬ 
morrow broadcast. The antenna was designed to 
meet the low headroom requirements of the 
railroad cars. 

ditional coupling means to part of the 
leads to permit uncoupling cars and 
meet other requirements. 

During the course of the operation 
tlie train was moved from one location 
to another because of certain opera¬ 
tional requirements at the car shops. 
Special care had to be applied to the 
laying of temporary cables, control, 
and audio circuit so as not to mar the 
finish or appearance of this new and 
extremly well-appointed train. 

The communications field test sta¬ 
tion wagon had emergency communi¬ 
cations equipment installed and could 
maintain contact with our labs, about 
fifteen miles away, through the cen¬ 
tral station and a technician. An 
operator was kept at the lab to take 
care of any emergencies which might 
arise or to make any special deliveries. 

Power for the entire system was 
supplied by the 110-volt 60-cycle lines 
of the train. No interference of any 
type was experienced from the three 
independent car generators or the 
diesel engines. 

Final inspections and alterations 
were made the day before the train left 
Chicago for French Lick, Indiana. 
All standard gain settings were 
checked and positions recorded for 
optimum overall conditions between 
the train and the WGN operating con¬ 
trol rooms. Overall levels were ade¬ 
quate and closely maintained. 

The next day preliminary running 
tests were made as the train left Chi¬ 
cago for French Lick. Contact was 
maintained for approximately fifteen 
miles beyond the Calumet pickup point. 
As the train approached St. John, In¬ 
diana, the rollowing day, on its return 
to Chicago, contact was made with the 
Queen Elizabeth. 

Credit for the first interchange of 
words between a ship at sea and a 
moving land train goes to WGN news¬ 
caster, Bob Hurleigh, and chief purser 
Carine of the Queen'Elizabeth. 
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View of the ice-coated WOPI-FM 


MOUNTAIN 

Eight years ago W. A. Wilson, 
WOPI-FM president and general 
manager, conceived the idea of erect¬ 
ing an f-m transmitter on White Top 
mountain, 5,643 feet above sea level 
and 33 air-line miles northeast of Bris¬ 
tol. War years, which followed, post¬ 
poned a follow through on this idea. 
And it wasn't until the early part of 
1946 that it was possible to secure a 
lease, for 99 years, at the tip of the 
mountain. 

After the lease was secured, nego¬ 
tiations were begun for filing an f-m 
application. The services of McNairy 
and Wrathall, consulting engineers, 
were secured, and the application 
drawn up. On August 15, 1946 Leon¬ 
ard H. Marks, Washington, attorney 
advised us that WOPI had been 
granted a frequency-modulation con¬ 
struction permit. 

These legal proceedings were a bit 
more complicated than when Mr. Wil¬ 
son met the then chairman of the Fed¬ 
eral Radio Commission, Judge Sykes, 
in 1929 and asked his permission to 
erect a 100-watt station in Bristol. The 
Judge’s reply was, “Yes, it's all right. 
But you’d better fill out this 2-page 
questionnaire.” 

On August 16, 1946, construction of 
WOPI-FM was begun. Innumerable 
difficulties had to be faced. There were 
no power lines within six miles of the 


antenna. 


Atop White Top Mountain where the WOPI-FM antenna and 
transmitter were installed. At right is the antenna tower base and 
at left the 11,000 gallon reservoir. 


TOP F-M Installation 


transmitter site. All material for the 
transmitter building and all equipment 
had to be trucked from 20 to 150 miles 
over roads that were often impassable 
in bad weather. The transmitter tower 
had to be erected in weather that some¬ 
times offered winds of 50 to 90 miles 
an hour, a temperature of 5° below 
zero and snow that was 10' to 15' deep. 
The transmitter building had to be 
living quarters as well, since the near¬ 
est habitation was at the foot of the 
mountain, 8 miles away. 

It was first necessary to build a 
road to the actual transmitter site. A 
bulldozer, hauled up the mountain in a 
truck, cleared the proposed transmit¬ 
ter site, a distance of some 500 / from 
the main road. During this clearing 
operation, a crew of eight men dug 
700' down the mountain to a spring 
for the water supply. This spring was 
cemented up into a 24' by 24 r basin 
and a 300-gallon concrete tank was 
erected just below it. Then pipe was 
laid to the transmitter site so that 
water could be pumped electrically for 
use in construction. Eventually, an 
11,000-gallon reservoir of steel and 
concrete, using some 600 tons of ma¬ 
terial, was built 200' above the trans¬ 
mitter building. 

At the same time, some 20 addi¬ 
tional workmen constructed a steel and 
concrete septic tank, requiring a pipe 


line of 700' long. All of this material, 
of course, had to be hauled a distance 
of at least 20 to 40 miles, not even a 
screw being available at any closer 
point. Some material was hauled 900 
miles. The cost per load averaged 
from $18.75 to $200.00, with hauling 
costs alone amounting to over $5,000. 

It was decided to make the trans¬ 
mitter building a two-story, three-car 
garage affair, using cement, steel and 
cinder blocks, with two bedrooms, 
dinette, studio control room, transmit¬ 
ter room and bath on the second floor, 
and heating unit, power unit and room 
for two cars on the first floor. The 
foundation of concrete, 35' by 36', was. 
covered by a floor of cement blocks,, 
with 6" steel and concrete stab for the 
second floor. Inlaid-asphalt flooring or 
cork blocks were used on the floors of 
the second story. Hall, bathroom and! 
dinette wainscoating was black square 
linoleum. Fluorescent lighting was 
used on the second floor. 

When finally completed, the first 
floor contained a 50-kw diesel engine, 
furnace, laundry tray, washer and stor¬ 
age room, with sufficient space remain¬ 
ing for a jeep and passenger car. The 
jeep, incidentally, proved to be the 
only practical means of transportation 
during construction and when heavy- 
snows fell. And even the jeep stalled^ 
for ten days during the* worst weather. 
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Left: The dipole antenna on the roof of the transmitter building, used to pickup link- 
transmitter signals from the Bristol studio of WOPI. Above: Engineer-announcer Warren 
Gilpin at the control panel of the WOPI-FM transmitter atop White Top Mountain. 


3-Kw Transmitter, Using 3-Bay Super-Turnstile Antenna, 
Installed During Sub-Zero Weather. Two-Story Three- 
Car Garage Building Constructed Atop Mountain Provides 
Studio, Control Room, Transmitting and Power Room, 
and Complete Living Facilities. 


by MIKE CADY 

WOPI-FM 

Bristol, Tennessee-Virginia 


food and other supplies having to be 
dropped by plane. 

The building uses hot water heat, 
furnished through a fuel oil stoker. 
Three 550-gallon tanks located under¬ 
ground outside the building feed the 
furnace, with two additional 550 gal¬ 
lon tanks supplying the diesel, which 
is primarily used to supply three-phase 
power for the transmitter, a 3-kw 
unit. 1 

The power company had to erect 
poles and string lines for 6 miles to 
supply power for lighting and cook¬ 
ing. However, a switch was installed 
so that, in case of power failure, the 
diesel would furnish electricity for 
lighting and heating as well. Inciden¬ 
tally, it was necessary to mount the 


diesel on a separate concrete floor, to 
avoid vibration problems. 

Antenna Installation 

A special antenna crew was hired to 
erect a 150' self-supporting 3-bay, 
super-turnstile antenna, 2 standing 
2,21 O' above the average terrain. The 
foundation used hundreds of tons of 
steel, rock and cement that took about 
eighteen hours to pour. Water had to 
be hauled 2y 2 miles by truck, since the 
reservoir had not been constructed. 
Both the foundation and tower were 
erected in weather which several times 


3 RCA 3 BTF. 
2 RCA. 


chilled the men working in the air so 
much that other crewmen had to climb 
up and help them down. 

Another major problem was the 
running of the 3%" transmission 
line from the transmitter building 
to the antenna. This transmission 
line was larger than would ordin¬ 
al' ily be used with a radiated power 
of 10,400 watts, but was installed 
to allow further power increase 
without changing the size of the 
line. Heavy winds and ice made it 
mandatory to have the line securely 
mounted and protected. The horizon¬ 
tal run rested on a catwalk built across 
the tops of six telephone poles sunk 
five feet in the ground. A box was 
built around the line to prevent dam¬ 
age by ice falling from the tower. To 
add to installation difficulties, clouds 
closed in at the time the transmission 
line arrived, freezing a coating of ice 
on the tower and catwalk. High winds 
during one of the winter storms 
worked the inside conductor of the 
transmission line loose at the juncture 
of the transmission line and turnstile. 

All audio equipment and the op¬ 
erating console were installed in the 
studio control room, adjacent to the 
transmitter room. Incidentally, the 
blower fans which supply air for cool¬ 
ing the amplifier tubes, were designed 
to run at twice the speed of those sup¬ 
plied as standard equipment, to insure 
sufficient volume of the rarified air at 
the high altitude for cooling the tubes. 

Just 90 days after the. first ground 
was turned, on Christmas Day, 1946, 

(Continued on page 39) 
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Sync Generator Frequency Stability and 
TV REMOTE PICKUPS 



An Analysis 1 of the Relationship of Synchronized Gen¬ 
erator Control and Field Pickup Setups in Television. 


by W. J. POCH 

Manager, Television Terminal Equipment Section 
Engineering Products Department, RCA 


In most television-studio instal¬ 
lations at present the synchronizing 
generator is locked in by means of an 
automatic-frequency control circuit to 
the 60-cycle power supply system. 
There are three advantages to this 
procedure: 

(1) —By using a synchronous motor 

to drive the television film pro¬ 
jector, synchronization be¬ 
tween the projector and the 
synchronizing generator is ac¬ 
complished automatically. 

(2) —Cross-talk from the 60-cycle 

power supply into the circuits 
at the studio, at the transmit¬ 
ter, or at the receiver will ap¬ 
pear to be stationary and will, 
therefore, be less noticeable. 

(3) —In any one area it is expected 

that all of the television sta¬ 
tions in the area will receive 
power from the same source 
and it will therefore be possible 
to arrange the lock-in circuits 


1 From a paper presented at the RMA 
Spring Meeting, Syracuse, N. V. 


of the synchronizing generator 
at each transmitter in such a 
way that the phase of the ver¬ 
tical blanking signal with re¬ 
spect to the 60-cycle power 
wave, will be the same for each 
station. If this is done then a 
television receiver in this area 
can be switched from one sta¬ 
tion to another without the 
possible annoyance of having 
the vertical blanking signal 
appear in the center of the pic¬ 
ture. 

However, there may be television 
stations located in areas where the 
variation in power supply frequency 
may be excessive. If the synchroniz¬ 
ing generator maintains synchroniza¬ 
tion with the power supply it is neces¬ 
sary that the television receivers in 
this area have lock-in circuits for both 
horizontal and vertical scanning fre¬ 
quencies which will stay in synchron¬ 
ism over a considerable range of speed. 
This puts an additional burden on the 
receiver designer and may result in an 
increase in cost and inferior operation 


A tv remote-pickup setup. 


in areas which have more stable power 
supplies. If a station of this type orig¬ 
inates a network program, then it will 
also be necessary for receivers in areas 
which have a stable power supply to 
hold in synchronism over a wide range 
of frequencies. This may mean a suffi¬ 
cient difference in frequency between 
the power supply frequency and the 
vertical scanning frequency of the in¬ 
coming signal to a receiver, so that 
hum due to the receiver power supply 
may become quite noticeable. For this 
condition the overall operation of the 
system would probably be improved if 
the synchronizing generator in the 
location having the unstable power 
supply frequency were crystal con¬ 
trolled, so that the frequency of its 
synchronizing signal would be main¬ 
tained at 60 cycles within a very close 
tolerance. This means, however, that 
it will be necessary to develop a satis¬ 
factory method for synchronizing the 
television film projector with the ver¬ 
tical synchronizing signal developed 
by the synchronizing generator. It is 
believed that this can be done, al¬ 
though some development work is 
necessary. 

When a television system is not 
locked in with the power supply fre¬ 
quency but with a more stable refer¬ 
ence such as a suitable crystal oscil¬ 
lator, then it will become more difficult 
for stations in the same area to main¬ 
tain a close phase relationship between 
vertical blanking signals. If it is con¬ 
sidered sufficiently desirable, wire or 
radio links could be used for main¬ 
taining this relationship in any one 
area. It may actually be desirable to 
require that the scanning frequencies 
at each studio location be crystal con¬ 
trolled. At the present time this re¬ 
quirement is not justified because of 
the problems of synchronizing the tele¬ 
vision film projector. It will also 
mean that there will normally be a 
slight difference in frequency between 
the power supply and the vertical 
scanning frequency. This may cause 
some objectionable effects at the re¬ 
ceiver. However, this situation may 
be expected to occur whenever a net- 

tContinued on page 38) 
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federal Telephone and Radio Corporation 


ERAL YEARS AHEAD. .. is IT&T's world- 
ngineering organization, of which the Federal 
stion Laboratories, Nutley, N. J. # is a uni‘ 


l-wide \ 
? deraJ } 


SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey 

In Canada: — Federal Electric Manufacturing Company, Ltd., Montreal. 

Export Distributors: — International Standard Electric Corp., 67 Broad St., N.Y. C. 


APPLICATION 

Aerial Navigation 
Equipment . . . 

Amateur Radio "Hams” 

Television and FM 

Lead-In. 

Microphone & PA Systems 

Radio Broadcast 
Equipment . • . . . 

Aircraft Antenna Wire 

Mobile Radio Equipment 


K-51 

K-1046, K-1128, K-32 

K-49, K-45, K-38 

KT-51, K-1046 

K-1079, K-1126 

K-1158, K-1077A, K-102 

K-12, K-13, K-14 

K-1064, K-1081 

K-12, K-13 

K-14, K-45 


FEDERAL H-F CABLES 
RECOMMENDED 


K-45, 


... and you get the same 
de pendabilit y and p erformance 
in Every Federal Cable —for 
Ever y Ugh-Frequency Application 


At major airports from coast to coast, Fed - 
eral’s high-frequency cables, Types K-45 and 
K-51, are being used for the most vital of all 
electronic jobs — in instrument landing sys¬ 
tems for aircraft! This selection of Federal 
cables is a recommendation that assures top 
performance for all of its varied uses, cover¬ 
ing the entire high-frequency spectrum. For 
Federal makes the world’s largest quantity of 
high-frequency cables, of greatest variety. 


Wherever high-frequencies are used — wher¬ 
ever superior performance and dependability 
are required — you’ll find Federal cables on 
the job. Their unusually low attenuation 
losses assure maximum energy transfer with 
minimum radiation. And their flexibility, re¬ 
sistance to weathering, abrasion 
and corrosion, mean longer life, 
even under the most severe 
conditions. 


Write for Federal’s latest bulle¬ 
tin — Dept. D910. 


DATA FOR K-45 AND K-51 CABLES 


Nominal Attenuation (db/100ft) 

a! 30 Me. 

100 Me. 

300 Me. 

400 Me . .. 

1000 Me. 

3000 Me. 

Characteristic Impedance—Ohms 
Capacitance per Foot (uuF) . . 
Volts (rms) 


K-45 


2.0 

4.0 

5.3 

8.5 

17 

52 

29 

15000 


95 

16 

5000 
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Performance Characteristics of the 
WABD TV ANTENNA SYSTEM 


A Report on the Results Obtained with the 3-Bay Super- 
Turnstile Batwing Antenna System, Recently Installed 
Atop N. Y. City Skyscraper, a Description of Which 
Appeared in the May Issue of Communications. 


by G. EDWARD HAMILTON 

Senior Engineer, Development Section 
Allen B. Du Mont Laboratories 


Antenna systems showing a gain 
over their simpler counterparts have 
long been desirable. On the lower 
frequencies, they are needed to beam 
or concentrate energy in desired direc¬ 
tions for purposes of protection in the 
case of multichannel broadcast sta¬ 
tions, or to direct the signal to serve 
the greatest population area. Inten¬ 
sive array systems also find application 
for transcontinental telephone and tele¬ 
graph service. The foregoing, how¬ 
ever, serve primarily to alter the nor¬ 
mal radiation patterns from the circu¬ 
lar since they are, in most eases, ver¬ 


tically polarized and the primary in¬ 
terest is in ground-wave propagation. 
Further, at the Lower frequencies, little 
difficulty is experienced in tubes and 
circuit components. Operation above 
50 me, however, imposes tube, circuit 
component and propagation difficulties 
not encountered at the lower frequen¬ 
cies : high-frequency propagation fol¬ 
lows, essentially, laws of optics ; lumped 
constants can no longer be employed 
with maximum efficiency and tubes are 
not yet available for comparable power 
handling capability. 

One of the most economical means 


of increasing the effective radiated 
power, therefore, is to design an an¬ 
tenna system to give a high power 
gain, such as the super-turnstile/ 

Radiation Patterns 

Television and f-m have been stand¬ 
ardized for horizontal polarization. 
Most tv and f-m stations are located 
on the highest possible positions, tall 
buildings or mountains, and the usual 
desire is to produce a circularly-radi¬ 
ated signal. 

A comparison of vertical radiation 
patterns of a simple horizontal dipole 
and of a 2-bay stacked dipole system 
appears in Figures 1 and 2. Further 
addition of correctly phased bays re¬ 
sults in beaming more energy in the 
horizontal direction. In Figure 3 we 
have a curve, as obtained by Dr. G. 
H. Brown, 3 for vertical power gain of 
a dipole turnstile antenna system with 
respect to a simple dipole. 

Television transmitting antennas are 
further complicated by the broad band 
of frequencies over which they must 
present a non-varying resistive im¬ 
pedance. The standing-wave ratio on 
the transmission line to the antenna 
must be under 1.1 for faithful picture 
transmission. 

The 3-bay super-turnstile antenna 
system meets the demand for power 
gain with a calculated gain of 4 over 
a simple dipole, and a bandwidth in 
excess of 4 me. 

From Figure 4 it will be noted that 
each of the three segments is approx¬ 
imately a half-wavelength long from 
top to bottom. The top and bottom of 
each unit is grounded securely to the 
spur pole and it is excited at the mid¬ 
point. 

Antenna Features 

The antenna uses a number of fea¬ 
tures, from four distinct fundamental 
concepts: (i), Broad-banded dipole; 
(2), slot antenna; (3), constant-cur- 
rent sheet; and (4), quarter-wave stub 
section. 

The electrical length between the 
point of excitation and the grounded 
top and bottom fastenings is a quarter 
wave. This factor tends to reduce the 
reactive component to a minimum 
since as the antenna becomes inductive 

1 RCA. 


Figures 1 and 2 

In 1 ( a ) appears the relative vertical field strength for a simple single-bay antenna 
system. In 2 (6) we have the relative vertical field strength of a two-bay horizontal 

dipole system. 
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Figure 3 

A plot of the theoretical power gain of a turnstile antenna in comparison to a simple 

dipole system. 


{with respect to frequency), the quar¬ 
ter-wave stub becomes capacitive, a 
factor which has been used to broad¬ 
band dipoles. 

Since, to this quarter-wave stub are 
•connected horizontal bars, the area de¬ 
scribed by the batwing looks like a 
surface which is slotted with a half¬ 
wave slot and excited in the mid-point. 
The radiated polarization from a ver¬ 
tical slot is in a horizontal direction, 
and further, by changing the spacing 
from spur pole to vertical bar, the 
driving point impedance is varied, 
which is also a characteristic of the 
slot antenna. 

Dipoles may be made more broad 
.band by increasing the dipole diameter, 
i. e., making the ratio of length to 
•diameter smaller. This is accom¬ 
plished by making the effective area 
large by virtue of the paralleled hori¬ 
zontal tubing. 

If the batwing is considered as being 
.a generated surface by considering 
that the elementary dipole moves par¬ 
allel to itself through the full length 
•of the quarter-wave stubs, we find that 
lateral currents are excited in the sur¬ 
face by the voltages which exist along 
the dipole end surface. These currents 
then radiate. 3 Current is induced in 
the end of the element (where voltage 
is a minimum), by close coupling to 
the center currents. Therefore, there 
is the tendency to have current of es¬ 
sentially constant magnitude the full 
length of the radiator. The batwing 
shape is necessary in order to properly 
proportion current distribution within 
the surface. 

Figure 6 shows the *standing-wave 
ratio of the batwing antenna system 


over the entire bandpass spectrum. To 
produce a circular-radiation pattern, 
the transmission line from one pair of 
elements (NS) is different in phase 
by one-quarter wave from the line 
feeding the remaining elements (EW). 
This method of connection produces a 
rotating radiation vector resulting in 
an essentially circular pattern. This 
is shown by a review of the elementary 
equation of radiated field strength: 

F x “ I x sin (wt) sin 0 
F 2 = I 2 cos (wt) cos 0 
F, + F 2 = Ii sin (wt) sin 0 

+ I 2 cos (wt) cos 0; 
But 1 1 = I 2 , 

therefore F t + F 2 — I cos (wt - 0) 

It is obvious from Figure 6 that if 
either the sound carrier or picture car¬ 
rier were applied, the results would 
be satisfactory, so far as adequate 
bandwith is concerned. Therefore, a 
method for connecting both signals 
into the system without cross inter¬ 
ference would be desirable. Such a 
system is available and is known as a 
diplexer . Figure 7 shows an electrical 
schematic of the diplexer. 

There are three major factors in¬ 
volved in the input and output connec¬ 
tions to the diplexer: 

(1) The output is a balanced sys¬ 
tem feeding into a pair of 51.5-ohm 
transmission lines. 

(2) The input to the system is un¬ 
balanced and each input to the diplexer 
presents a 72-ohm impedance. 

(3) It is necessary in both cases 
(aural and visual inputs) to go from 
an unbalanced to a balanced system. 

The aural signal is fed into the 
diplexer at point A (in Figure 7) 



Figure 4 

Approximate details of the elements and spacings 
for the three-bay batwing antenna used at 
WARD. 


Figure 5 

The batwing antenna in position. 
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at WABD. 


Figure 6a, b, c and d (left) 

Curves showing standing-wave ratio versus frequency for the bat¬ 
wing antenna; impedance equal to 51.5 ohms. In a we have a 
DuMont slotted-line measurement of the EW radiators. In b 
appears an RCA wobbulator measurement of the EW radiators. 
A DuMont slotted-line measurement of the NS radiators appears 
in c. The RCA wobbulator measurement of the NS radiators is 
shown in d. 



from a 72-ohm transmission line. At 
this point, the signal divides into a 
pair of transmission lines, B-C, which 
act as transformers between points D, 
E and A . Since the input impedance 
at A is 72 ohms each line, B-C, must 
look like 144 ohms at this point and 
51.5 ohms at points D and E. By use 
of equation 

Z t = ~\JZj i n Z out 

Where: Z t = transformer impedance 
Z ln — input impedance (144 
ohms) 

Z otlt = output impedance (51.5 
ohms ) 

Z t = 86 ohms 

Since points D and E are connected to 


the output of the diplexer, the signal 
proceeds out the diplexer in phase and 
is shifted 90° by virtue of the added 
quarter wave in the output transmis¬ 
sion line. 

The visual input is shown at point 
F where it enters a balancing section, 
G-E . Since the length, G-E, is a 
quarter wave an unbalance-to-balance 
transformation takes place. One out¬ 
put transmission line connects to the 
outer conductor of the input line and 
through point A to D. The inner con¬ 
ductor of the input line connects to the 
inner conductor of line D-H through 
a very short strap, E-D. Section 
D-H is an open circuited quarter-wave 


section which results in a 0° phase 
shift, placing the outer conductor at 
D, 180° removed in phase from that at 
the outer conductor, E. Therefore, the 
video signal proceeds from points D 
and E, 180° out of phase into the bal¬ 
anced transmission line output of the 
diplexer. Since a quarter-wave dif¬ 
ferential of length exists between the 
transmission lines, a further phase 
shift of 90° is obtained. This results 
in sound and video signals producing 
rotating field vectors of opposite 
direction. 

Video signal is kept from entering 
the sound input since out of phase sig¬ 
nals from the outer conductors of D 
and E cancel at A. 

Sound signal is suppressed from the 
video input by virtue of section D-H, 
which produces a 0° phase shift be¬ 
tween inner and outer conductors at 
D f resulting in cancellation across 
inner and outer conductors at E. 

The driving point impedance at 
points D-E into the transmission lines 
is 103 ohms. Therefore, the impe¬ 
dance of section G-E, the picture 
transformer, is equal to \/103 X 72 
= 86 ohms. 

Since the visual input and aural in¬ 
puts are phased in a manner »o that 
no energy is transferred, one to the 


(Continued on page 40) 


Figure 8 

Plot of attenuation in db versus frequency in me between the sound and video 
diplexer input. 



18 • COMMUNICATIONS FOR JULY 1947 








frflClM- R 


prOVE • • • 
E CORDS P rw 


WITH 


w»t fc H-S-i 


V 5 S«u».« tQU,PMtHT 

t hli* 


t h o n 


• Yes, it’s a proved fact—the many oversize com¬ 
ponents, the quality and. craftsmanship that go 
into Motorola communications equipment make 
it last longer. Hundreds of reports show that on 
Motorola equipment in use six years or more no 
major repairs have been made and minimum rou¬ 
tine maintenance is all that is required. 


ONLY Aldctc&i 
Can prove all these advantages 


© 


© 

o 


Motorola - patented FM 
squelch system. The only 
system that permits full 
communications range with 
squelch control. 

A pioneering receiver de¬ 
sign with sensitivity crowd¬ 
ing the theoretical limit for 
noise reduction and with 
selectivity better than pro¬ 
posed RMA specifications. 

Automatic volume control 
for modulation limiting in 
transmitters. 

Coordinated microphone, 
modulator, receiver-audio 
and speaker to provide 
the "Golden Voice" of 
communications systems. 


© 


2-WAY FM 
RADIOTELEPHONE 


0 


Generous size of equip¬ 
ment and components as¬ 
sures longest life, highest 
efficiency and lowest main¬ 
tenance cost. 

Flexibility of design per¬ 
mitting the use of a variety \ 
of power supplies. 

Mobile antennas designed 
by engineers who know 
the problems of^automo- 
bile ignition control. Shield¬ 
ed antenna base of maxi¬ 
mum ignition noise control. 

Heavy duty cables to 
minimize battery drop. 
Dust covers that really 
exclude dirt. 



fvpfl ufting long IHo over- 
sir* c q nTfjonc n.5 compact 
Motorola mobile units require 
very littl* apace. 




Powerful Motorola fixed sta¬ 
tion transmitters offer peak 
performance with minimum 
maintenance. 


Motorola console transmit¬ 
ter and receiver., -compact 
attractive .. . d&pftndahla. 


WRITE TODAY . . , Motorola engineers will make specific recommenda¬ 
tions concerning your application. No obligation, of course. WRITE TODAY 


BELL TELEPHONE USES 

^aWo-E 

TO ROUND OUT *™ 

NATIONWIDE SERV1C 

In many Jg^obUe tele- 

Syste m is o trans- 

Sng^dre’ceiving equipment 

is being used.-I 


Mcicto&^fnc. 


COMMUNICATIONS AND ELECTRONICS DIVISION 

CHICAGO 51, ILLINOIS • IN CANADA: ROGERS AND MAJESTIC LTD., T O R O N T O - M O N T R I A L 
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A Developmental 

F-M BROADCAST STATION 



Figure 1 

M. A. Honnell with the converted 1-kw f-m transmitter. 


During the summer of 1944, it was 
decided to conduct a program of re¬ 
search in f-m propagation to be oper¬ 
ated as one of the regular research pro¬ 
jects of our engineering experiment 
station. Subsequently we applied for a 
construction permit for a developmental 
broadcast f-m station. Authorization 
was granted under the call W4XAG, 
with an operating frequency of 49.5 me. 

Our transmitter, a 1-kw 1 unit, was 
installed on the third floor of the elec¬ 
trical engineering building, next to the 
electronics laboratories and shop, to 
provide easy access to any special test 
equipment that might be needed in the 
research-work. 

Antenna System 

The main condition to be fulfilled by 
an experimental antenna system is 
that it be readily accessible for experi¬ 
mental modifications. It was planned 


to install a tall steel tower to meet this 
requirement. It was found, however, 
that a small tower would suffice, since 
Georgia Tech is located on a point of 
high elevation. We selected a stand¬ 
ard windmill tower 45' high and in¬ 
stalled it on the roof of the electrical 
engineering building, with a few addi¬ 
tional braces added to strengthen the 
base of the tower. 

Since a vertical half-wave antenna 
is used as a reference in the computa¬ 
tion of the field gain of other antenna 
types, it was decided to erect, initially, 
a vertical half-wave antenna of the co¬ 
axial type. The center of the antenna 
was exactly 100 7 above ground. Since 
the average elevation of the Georgia 
Tech campus is 980', the center of the 
antenna was 1,080^ above sea level. 

The coaxial antenna originally em¬ 
ployed on 49.5 me. was fabricated from 

HV.E. 503A-1. 


a piece of 2^4" brass tuDing lormmg 
a sleeve at the end of a J4" coaxial 
transmission line, terminated in a low- 
capacitance glass-end seal. A small 
micalex platform above the end seal 
supported a piece of' brass tubings 
one-quarter wavelength long. 


Antenna Location 

To test the antenna for proper di¬ 
mensioning, it was extended out of a 
third floor window well away from re¬ 
flecting objects. The antenna was ex¬ 
cited through a slotted transmission; 
line connected to a laboratory oscil¬ 
lator tuned to the operating frequency. 
The dimensions of the antenna were- 
changed in small increments until the 
standing wave ratio within the line 
was within 5% of unity. This- was 
considered reasonable, since the over¬ 
all length of the transmission line from 
transmitter to antenna was only 8CK. 


Ground System 

An extensive ground system was 
provided to minimize any trouble from 
lightning and stray fields. The tower 
was bonded to a metal roof at four 
points with copper strips 4" wide and 
0.02 1" thick. Each corner of the roof 
was, in turn, grounded by means of 4" 
copper strips which extended down the 
corners of the building. The strips 
were buried for a distance of 15' at a 
depth of 2 f to 3'. The roof was also 
grounded at its mid-point with a con¬ 
ductor consisting of seven strands of 
No. 12 copper wire. 


Internal Ground 

The interna] ground system was 
made up of a 4" copper strip extending 
from the transmitter to the ground,, 
where the strip was buried for a dis¬ 
tance of 15' at a depth of 3'. All con¬ 
duits, rails and pipes in the building 
were strapped to this ground strip. 

The extensive ground system was 
required because of the wood and brick 
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Vertical Half-Wave Antenna Installed. External and In¬ 
ternal Grounds Used to Minimize Trouble from Stray 
Fields and Lightning. Transmitter Converted from 49.5 
to 99 Megacycles. 


by M. A. HONNELL 

Faculty Research Associate 
Engineering Experiment Station 
Georgia School of Technology 


construction of the electrical-engineer¬ 
ing building. The external ground 
system has served to protect the build¬ 
ing against lightning, the internal 
ground system providing the necessary 
r-f ground. 

Studio and Speech Input Equipment 

The studio, 11' wide, 12' long and 
10' high, was designed to provide a 
relatively quiet place in which to make 
station announcements and for critical 
listening of the transmitted signals. 
The studio walls and the ceiling were 
treated to reduce the reverberation 
time to an acceptable value. 

The floor of the studio was covered 
with asphalt tile. All walls and doors 
were covered with celotex with the 
rough side outward. The ceiling and 
a band 3' wide at the top of the walls 
were covered with acousti-celotex 
fastened to 3" furring strips. The 
studio window was made of two pieces 
of glass separated 2". 

Converson to New Band 

In June, 1946, the transmitter was 
converted for 99-mc operation, which 
happens to be a split-channel frequency 
in the new band. A standard modifi¬ 
cation kit was used to convert the 
transmitter. 2 A buffer amplifier was 


changed to a doubler driving a line- 
tuned push-pull driver stage, employ¬ 
ing a pair of 4-125A tetrodes. The 
latter tubes drive a pair of 357As in a 
push-pull line-tuned amplifier. 

Temperature Control 

It was feared that the high ambient 
temperature in the transmitter room 
during the summer months might cause 
overheating and possible failure of cir¬ 
cuit components at the new operating 
frequency. Accordingly we placed a 
ply-wood duct on top of the transmit¬ 
ter to conduct the transmitter exhaust 
air to the attic. In spite of the fact 
that the transmitter room has only one 
window, it is now the most comfort¬ 
able room in the building. The blower 
in the transmitter constantly draws a 
large volume of fresh air into the room 
before it passes through the transmit¬ 
ter to be exhausted into the attic. 

Although W4XAG is operated only 
while propagation tests are in progress, 
it has served to stimulate interest in 
frequency modulation in the Southeast. 
The overall installation with its low 
antenna height represents the minimum 
facilities which would provide f-m ser- 

2 Converted to YV.E. type 503B-1. 



Figure 2 

The 99-mc coaxial antenna as mounted atop a 
standard windmill tower. 


vice in a small community. The ad¬ 
vantages obtainable through the use 
of multi-element antennas of high ele¬ 
vation are well known. 


Terrain Problems 


The propagation problem in the At¬ 
lanta area is unique in that the terrain 
is very hilly and thickly covered with 
trees. To date, no open fields have 
been found in this vicinity, which are 
reasonably free from standing waves. 
It was gratifying to find, however, that 
the measured field-strength on top of 
a 3,200' mountain, 57 miles from the 
transmitter, was over one millivolt. 
Extensive propagation measurements 
are still in progress to determine what 
coverage may be expected from f-m in 
this region, where a-m is at a disad¬ 
vantage during the summer due to 
heavy static. 
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Figure 1 

Saturable reactor-controlled d-c supply. 


Figure 2 

Basic elements of a d-c amplifier in a negative 
feedback loop. 



LOW-VOLTAGE REGULATED 
Power Supplies 


rx broadcast station and commer¬ 
cial communications systems, there is 
often required a regulated source of 
d-c voltage of from 1 to 100 which 
will supply appreciable quantities of 
power. 

Such a power source, if it is to be 
truly voltage regulated, will provide a 
constant-output potential regardless of 
variations which occur in the power 
consumed by the load, or in the line 
voltage or line frequency. 


Discussion of Saturable Reactor-Controlled D-C Supplies 
with D-C Amplifiers, and Voltage-Sensitive Bridges Which 
Can Be Used in Supply Systems. 


by FREDERICK W. SMITH, Jr. 


High-Voltage Low-Current Stabilization 


RCA Institutes 


and MARCEL C. THIENPONT 

Dept, of Neurology, Neurological 
Institute, Columbia University 


Electronic voltage stabilization of 
high voltages at relatively low cur¬ 
rents by means of degeneratively-con- 
trolled, series-connected vacuum tubes 
is well known. 1 The power output of 
such circuits is limited by the current- 
carrying capacity of the tube types 
employed. This limitation makes direct 
electronic control of low-voltage, high- 
current supplies infeasible. The use of 
thyratrons as control elements for this 
purpose has also been suggested, but 
again, the maximum average anode 
currents permissible are too low, and. 
in addition, the waveform of thvra- 
tron output is poor. 

Low-Voltage High-Current Design 

The problem of d-c voltage regula¬ 
tion can also be solved successfully by 
a slightly different approach by 
controlling the alternating voltage 
supplied to the rectifier which is act¬ 
ing as the source of direct current. 
Such control may be conveniently ob¬ 
tained by means of a saturable reactor 
which is placed in series with the a-c 
voltage supply. 2 as in Figure 1. 

In this circuit, the d-c voltage de¬ 
veloped across the load resistance is 


amplified and then used to energize 
the control winding of the reactor. 
The phase relation or polarity of the 
feedback voltage is adjusted to be 
negative or degenerative so that a 
drop in the output voltage will be 
compensated for by an increase in the 
a-c voltage applied to the rectifier, etc. 

The a-c voltage drop across the re¬ 
actor primary at full saturation can 
be made very small, permitting 95% 
or more of the line voltage to be ap¬ 
plied to the rectifier unit. On the other 
hand, when little or no direct current 
is energizing the control winding, the 
primary reactance is very high, and 
the voltage applied to the rectifier unit 
can be reduced by more than 50%. 
Reactor control thus provides a wide 
range of variation which is relatively 
smooth, and which is accomplished at 
a high efficiency, even at light loads. 

Because the power-control ratio is 
quite high, i.e. from 10 to 100 de¬ 


pendent on the reactor design, 3,4 the 
required direct-saturation current is 
small enough so that it may be sup¬ 
plied by a d-c amplifier which has in 
its output stage, a beam power or pen¬ 
tode tube type, such as a 6V6, 6L6, or 
6F6. 

The high plate resistances of these 
types tend to make the response of the 
d-c control circuit very rapid, although 
the reduced damping across the con¬ 
trol winding necessitates that it be 
shunted with a resistance, preferably 
of the non-linear type (thyrite), which 
will absorb the inductive voltage surges 
which accompany rapid changes in the 
control current. 

The D-C Amplifier 

In Figure 2 are shown the basic 
elements of the d-c amplifier used to 

(Continued on page 25) 
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A REVOLUTIONARY NEW EIMAC TRIODE 


TYPE 3X12500A3 


Plate voltage 5000 volts 
Plate dissipation 12,500 watts 
Transconductance 80,000 ^mhos 


YES . . . The 3X1 2500A3 is truly revolutionary . . , pack¬ 
aged power . . . that will fill not several, but all applica¬ 
tions for a power-amplifier or oscillator from zero to 1 1 0 
Me. It will do a low frequency job better than "special 
low frequency" tubes. It's performance at vhf has 
long been the aim of vacuum tube researchers. The 
3X12500A3 is smaller (over-all 11 "x9") and lighter 
(net 32 lbs.) than any comparable tube. . . ♦ Yes, it is 
truly a revolutionary tube. 



Audio 

Induction heating 
Broadcasting 

Dielectric heating 
Communication 
Television 
Industrial 

FM Broadcasting 
Research 


RADIO FREQUENCY POWER AMPLIFIER 

Grounded-Filament Circuit 


Class-C Telegraphy (Key-down condition!, per tube) 

Maximum Ratings (Frequencies-beiow es Me.) 

D-C PLATE VOLTAGE. 5000 MAX. VOLTS 

D-C PLATE CURRENT.8 MAX. AMPS. 

PLATE DISSIPATION.12,500 MAX. WATTS 

GRID DISSIPATION. 400 MAX. WATTS 


TYPICAL OPERATION (Frequencies below 50 Me., per tube) 


D C Plate Voltage - 
D C Grid Voltage - 
D C Plate Current - 
D C Grid Current - 
Peak R-F Grid Input Voltage 
Driving Power (Approx.) 

Grid Dissipation - 
Plate Input .... 
Plate Dissipation 
Plate Power Output 


3500 

4000 

5000 

volts 

-420 

-340 

-400 

volts 

7.2 

4.4 

8 

amps 

2 

1.7 

1.9 

amps 

735 

430 

710 

volts 

1.3 

0.95 

1.35 

kw 

480 

350 

590 

watts 

25.2 

25.4 

40 

kw 

5.2 

5.4 

10 

kw 

20 

20 

30 

kw 


RADIO FREQUENCY POWER AMPLIFIER 

Grounded-Grid Circuit 


Class-C FM Telephony or Telegraphy 

MlAXIMUM RATINGS (Frequencies below 110 Me.) 

D-C PLATE VOLTAGE. 4000 MAX. VOLTS 

D-C PLATE CURRENT.8 MAX. AMPS. 

PLATE DISSIPATION 12,500 MAX. WATTS 

GRID DISSIPATION. 400 MAX. WATTS 



Typical Operation (no m c ., per tube) 

D C Plate Voltage 
D-C Grid Voltage 
D C Plate Current 
D-C Grid Current 
Driving Power (approx.) 

Useful Power Output 
Apparent Overall Efficien 

EITEL-McCULLOUGH, Inc. 

1655 San Mateo Avenue, San Bruno, California 


Follow the Leaders to 


- 3700 

4000 volts 

- -450 

-550 volts 

7.2 

7.4 amps. 

0.9 

1.1 amps 

4.4 

7.6 kw 

- 27.4 

30 kw 

102 

101 per cent 


EXPORT AGENTS; FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO II, CALIFORNIA 



The Power for R-F 
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A HABIT TO JOE ... 



...YET BOTH WANT THE SECURITY 

your P. S. Plan Provides 


New 

Savings Bonds Plan 
wont affect the 


HAVE YOU told all your new or recently hired employees about the benefits 
of the Payroll Savings Plan for the regular purchase of U. S. Savings Bonds? 
Wage earners, according to a recent nation-wide survey, want security 
more than anything else. They prefer security to big pay, soft jobs, au¬ 
thority, “success.” 

There is no surer way to this peace of mind than systematic savings. And 
what surer, safer, better means can your employees find than payroll allot¬ 
ments for U. S. Savings Bonds? Bonds that return |4 at maturity for every 
$3 they invest! 

Your active support of the Payroll Savings Plan is an investment in 
employee contentment, in the citizenship of your community, and in the 
security of America’s future. This is practical “employee relations” of the 
highest type and pays dividends of satisfaction to everyone. 

Start a drive today for larger participation in the plan. Many employees 
may be unfamiliar with its advantages. If you want literature for distribu¬ 
tion, contact your State Director of the Treasury Department’s Savings 
Bonds Division. 


P.S.P. 

The Treasury Depart¬ 
ment and the banks of Amer¬ 
ica are making it possible for 
farmers, doctors, and other 
self-employed people to par¬ 
ticipate in “automatic” Bond 
buying by special arrange¬ 
ment with their banks. This 
extension of the Savings 
Bonds program is not a partial 
payment plan and is intended 
only for people who are not 
in a position to take advantage 
of the Payroll Savings Plan. 


The Treasury Department acknowledges with appreciation the publication of this message by 

COMMUNICATIONS 

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council. 
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Figure 3 a, b, c and d 

Four types of voltage-sensitive bridges. In a 
appears a circuit of a temperature-limited diode. 
In b we have a magnetically-controlled diode 
circuit. A series-balanced d-c amplifier bridge 
circuit is shown in c. In d appears a modifica¬ 
tion of the bridge shown in c, using pentodes. 
The circuit shown in a is similar to the type 
used in the Nobatron made by Sorenson. 


Figure 4 

Regulation characteristics of a typical low-voltage 
regulated power supply. 


energize the control winding of the 
reactor. The control signal is obtained 
directly or through a voltage divider 
from the rectifier load and is then fed 
to a voltage-sensitive bridge, which in 
turn produces the required changes in 
the plate current of the output stage. 
In addition to providing adequate gain 
for the purpose, the combination of a 
voltage-sensitive bridge and a single 
direct-coupled stage of amplification is 
simpler, more economical, and less 
subject to drift than the usual multi¬ 
stage d-c amplifier. 

The voltage-sensitive bridge is ac¬ 
tually a conventional bridge circuit, 
in which one of the resistive arms has 
been replaced by the plate resistance 
of a vacuum tube. 

In Figure 3a appears a very effec¬ 
tive bridge arrangement. Here, the 
variable arm of the bridge consists of 
a specially constructed emission or 
temperature limited diode. 5 The con¬ 
trol signal from the load is used to 
energize the tungsten filament of the 
tube and thus will control its plate re¬ 
sistance. Since the emission of a tung¬ 
sten filament varies as the seventh 
power of the filament vohage, the con¬ 
trol signal will be considerably ampli¬ 
fied at the output of the bridge. 

Oscillation or hunting of the load 
voltage is sometimes experienced with 
this circuit depending, on the gain of 
the feedback loop and the overall cir¬ 
cuit arrangement, and can be pre¬ 
vented by slightly increasing the re¬ 
sponse time of the bridge. 6 This can 
be accomplished by shunting the fila¬ 
ment of the diode with a. small capaci¬ 
tor of .01 to .1 mfd, Figure 3a. 


isolated Feedback Loop 


The bridge circuit in 3b employs a 
newly developed magnetically con¬ 
trolled diode 7 ^ 8 as its variable element, 
and is very useful in applications in 



Figure 5 

Front view of a low-voltage regulated supply 
constructed by Smith and Thienpont. 

which the ieedbacK loup must be iso¬ 
lated from the load circuit. In this 
case, the control signal is used to en¬ 
ergize a solenoid mounted coaxially on 
the diode, and the changes in the mag¬ 
netic field of the solenoid resulting 
from signal variations are thus ampli¬ 
fied and appear at the output of the 
bridge. An additional advantage of this 
arrangement is the fact that a wide 
range of control signal voltages can 
be accommodated merely by selecting 
the proper control solenoid. 


Series-Balanced D-C Unit 


A voltage-sensitive bridge having 
an extremely rapid response time may' 
also be based on the series balanced 
type of direct-current amplifier. 9 In 
this circuit, 3c, two of the resistive 
arms of the bridge circuit are replaced 
with identical triodes. The triode in 
the upper arm stabilizes the bridge for 
changes in both the supply voltage of 
the bridge and the plate resistances of 

(Continued on page 43 ) 
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News Briefs 


INDUSTRY ACTIVITIES 

Max F. Balcom, vice president and treasurer 
of Sylvania Electric Products, Inc., has been 
elected president of RMA to succeed Ray C. 
Cosgrove, genera] manager of the Crosley Divi¬ 
sion. who concluded three vears of service as 
RMA head. 

Leslie F. Muter, of the Muter Co., has been 
reelected RMA treasurer for his thirteenth 
term. 

Dr. W. R. G. Baker, vice president of General 
Electric Co., has been reappointed director of 
the RMA engineering department and remains 
a member of the board of directors. 


R. E. Carlson, vice president of Tutig-Sol 
Lamp Works, and W. J. Barkley, executive 
vice president of the Collins Radio Company, 
have been elected vice presidents of RMA. 

The directors also reelected three other vice 
presidents: Paul V. Galvin, president of Motor¬ 
ola, Inc.; J. J. Kahn, president of Standard 
Transformer Corp.; and Allen Shoup, president 
of Sound, Inc., all of Chicago. 


Uniform f-m receiver dial marking, using me 
listings instead of FCC channel numbers, was 
recommended to the RMA set division by 
chairman Paul Galvin. Tit is recommendation 
concurs with that of the RMA engineering de¬ 
partment. Its adoption by set manufacturers is 
optional. 

A one-way tv-relay circuit, operating in the 
2,000-me region between New York City and 
Schenectadv. N. Y.. has been proposed bv G. E. 
to the FCC. 

G. E. has been relaying tv programs from 
New York City for the past 7 years on an ex¬ 
perimental basis. Signals have been beamed 
from a transmitter atop the G. E. office build¬ 
ing at 570 Lexington Avenue, New York City, 
to a relay station on Beacon Mountain, 55 miles 
north from New York, and then on to Round 
Top Mountain. 55 miles away, where another 
relay tower transmits them 29 miles to the 
Helderberg mountains. Picked up by a third 
relay tower there, the signals are sent 14 miles 
to the Schenectady terminus. 

At present the microwave relay circuit uses 
separate carriers for the sound and picture 
components of the signal but it is planned to 
convert the present system so as to require use 
of only one of the microwave channels for 
handling both aural and visual signals. 

A turntable console with a bank of four Fair- 
child turntables equipped with vertical-lateral 
pickups, each pickup having its own filter net¬ 
work and built-in cue circuit with separate cue¬ 
ing loudspeaker, has been developed by tech¬ 
nicians of W.TR. Detroit, under direction of 
control chief Fred Friedenthal. 

The console, custom built by Fairchild Cam¬ 
era and Instrument Corp., also has built in 
talk-back equipment connected directly to the 
announcers’ standby and spot studios. Console 
is so designed that each table can be fed to a 
different circuit or mixed on one channel. Two 
separate amplifiers have been w ; red in. on” 
handling the left two tables, the other the right 
pair. 



Four-turntables in, operation at WJR with audio 
supervisor Fran Jennings adjusting filter pads 
prior to cueing station break transcribed spot 
announcement. 


Relay manufacturers have formed a national 
association, NARM. President is Ralph T. 
Brengle, of Potter & Brumfield Sales Company, 
Chicago. 

Initial goal of the organization is the estab¬ 
lishment of a code of standards by which elec¬ 
trical relays may be tested and rated. 

C. P. Clare, of C. P. Clare and Company, has 
been named vice presidentand J. J. Rowell, 
of Guardian Electric Manufacturing Company, 
secretary-treasurer. 

The E. F. Johnson Company, Waseca, Minne¬ 
sota. has purchased the Spcedx line from the 
Les Logan Company. 530 Gough St.. San Fran¬ 
cisco 2, California. The line includes Speedx 
bakelite and metal hand keys, high-speed semi¬ 
automatic keys, and practice sets and buzzers 
for amateur and commercial work. 

Magna-Metal Products Co., manufacturers of 
powdered iron cores, have moved their offices 
from New York to 4 South Street, Stamford, 
Conn. 

Solar Manufacturing Corp. and its wholly 
owned subsidiary. Solar Capacitor Sales Corp., 
has moved its general offices to its main east¬ 
ern plant at 1445 Hudson Boulevard, North 
Bergen, N. J. 

Airadio, Inc., has developed a variable- 
capacitor test jig consisting of a dual-modified 
Schering bridge with built-in minimum com¬ 
pensators, which permits, simultaneously, 
electrical indexing of the oscillator section and 
the tracking of the antenna section. Bridge 
is sensitive to capacitance changes of 0.1 mmtd. 
It can be calibrated to> ±0.1 mmfd and will 
retain its calibration to ±0.3 mmtd for four 
hours. 



PERSONALS 

Karl Kramer, Jensen Mfg. Co., has heen elected 
chairman of the Chicago section of the Institute 
of Radio Engineers. Kenneth Jarvis, consult¬ 
ing engineer, has heen named vice chairman, 
and Den Haines, Hytrcn Radio Corp., secretary- 
treasurer. 

J. B. Minter, chief engineer of Measurements 
Corporation, recently delivered a paper on a 
Megacycle Meter before the Radio Club of 
America meeting held in Pupin Hall. Columbia 
University. 

S. P. Taylor, distributor sales manager, radio 
division. Western Electric Company, has been 
reelected chairman of the transmitter division 
of the RMA. 

Fichard B. Carland has been appointed sales 
promotion manager ot the wire 'and cable de¬ 
partment of United States Rubber Company, 
1230 Avenue of the Americas. New York. 

C. W. Henderson has joined Clarostat Mfg. Co.. 
Inc., as sales engineer in the Philadelphia area. 

Joseph M. We’don has been appointed assistant 
to vice president H. J. French, of The Inter¬ 
national Nickel Company, Inc. 


Charles H. Singer has been named vice presi¬ 
dent and secretary of WMID, a new 250-watt 
a-m station in Atlantic City, N. J. Station 
operates on 1340 kc. 

John D. Woodward is now manager of the RCA 
aviation equipment engineering group. Mr. 
Woodward will supervise the development and 
engineering of aviation radio communication 
and navigation equipment for both commercial 
and military aircraft. 

A. M. Wigging research director of Electro- 
Voice, Inc., Buchanan, Michigan, returned re¬ 
cently from a survey of electro-acoustic devel¬ 
opments in Germany. 

Herbert C. Elwes has become manager of com¬ 
mercial sound sales in the RCA engineering 
products department. 

Terry P. Cunningham has been appointed ad¬ 
vertising manager of the radio tube, electronics 
and international divisions of Sylvania Elec¬ 
tric Products, Inc. 


Harold Wengler has rejoined Altec Lansing 
Corporation, 250 West 57th Street, New York 
19, N. Y., and has been named manager of ad¬ 
vertising and publicity. 

Daniel E. Noble and Donald H. Mitchell re¬ 
cently received War Department Certificates 
of Appreciation. 

The certificate presented to' Noble, vice presi¬ 
dent of the communications and electronics 
division of Motorola, Inc., expressed apprecia¬ 
tion for his “outstanding contribution to the 
war effort in the development of Radio Set 
SCR-300 and VHF radio teletype communica¬ 
tions.” Mitchell, director of Motorola engi¬ 
neering. was commended for his service “in a 
position of trust and responsibility” in “as¬ 
sisting in the research, development and pro¬ 
duction of Radio Set SCR-5.36.” 

Harrv M. Dexter has become sales manager ot 
the Continental - Diamond Fibre Company, New¬ 
ark. Delaware. He was formerly in charge of 
the Cleveland sales office. 

W. Austin Ellmore has been appointed sales 
manager and chief engineer of Cresent Indus¬ 
tries, Inc. 

Ellmore was formerly with Utah Radio as 
vice president in charge of sales and engineer¬ 
ing. 

Andrew A. Foley, 1518 Walnut Street, Phila¬ 
delphia, will cover Philadelphia for Astatic as 
a manufacturer’s representative. 

Richard W. Bellew has become manager of the 
amateur sales department of Collins Radio 
Company, Cedar Rapids. Iowa. 

(Continued on page 37 ) 



R. W. Bellew 
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Complicated control cables or relatively simple 
communications wiring, your cables will last longer and give 
better service v/hen coated with Ankoseal. Equally 
as important, you will secure a cable that is precisely 
engineered for your job. 


THE ANSONIA ELECTRICAL DIVISION 

ANSONIA, CONNECTICUT of 


Noma, electric corporation 
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Figure 4 

The 300' antenna recently installed by WPIT 
Pittsburgh. Antenna, built by Blaw-Knox, is of 
the self-supporting type and was built to accom¬ 
modate an f-m antenna on top of the tower. 


!’ antenna 



Antenna Tower Design 


A Review of the Features of Self-Supporting and Guyed- 
Wire Towers Used for A-M, F-M and TV. 


by RALPH G. PETERS 


The past few years have seen sig¬ 
nificant progress in the development of 
self-supporting and guyed antenna 
towers for aural and video services. 

Self-Supporting Types 

Self-supporting structures available 
today will withstand wind pressures of 
20 to 30 pounds. For a-m, 1 heights of 
120' to over 40CK are available. 


F-M/TV Antennas 

For the support of f-m or television 
antennas or combinations of both/ 
towers that are up to 575' in height 
are available. These towers, which 
will also stand a 20- to 30-pound wind 
pressure, will support antennas weigh¬ 
ing from 1,600 to 4,000 pounds. These 
towers will accommodate antennas 
from 20' to 35' above the top of the 
tower. 


Ladders 

Inside climbing ladders with rest 
and lighting platforms are features of 
these towers. The platforms are so 
arranged that transmission line, used 
with f-m and television systems, can be 
installed and serviced from an inside 
climbing ladder. 

Sfandardxatlon 

Tower design today has reached the 
age of standardization with the result 


Figure 2a 

Details of the butt-type antenna mounting used 
on the f-m or television antenna tower. 


that the RMA has set up a series of 
proposed standards for self-supporting 
structures. .In these standards, RMA 
states that structures up to 600' in 
height should be designed for a hori¬ 
zontal wind pressure of 20 pounds per 
square foot on flat surfaces and 13.3 
pounds per square foot on cylindrical 
surfaces, where the antenna is not to 
be located within city limits. Struc¬ 
tures of more than 60CK in height, as 
well as those of any height located 
within city limits should, according to 
RMA, withstand a horizontal wind 
pressure of 30 pounds per square foot 
on flat surfaces and 20 pounds per 
square foot on cylindrical surfaces. 


Guyed Towers 


Substantial developments have also 
been made in the guyed type of tower/ 
Towers, with single or double guys, 
are available without insulators for the 
support of an f-m or television an¬ 
tenna, or with suitable base and guy 
insulation to permit its use as a ver¬ 
tical a-m radiator. Because of the cus¬ 
tom-built characteristics of guyed 
structures it has not been possible to 
standardize on these types of towers. 


1 Blaw-Knox types CN and CH for a-m. 

2 Blaw-Knox N16, N28, H21 and H40, self- 
supporting towers for f-m and tv; N16 tower 
available in 100' to 550' heights; H21, 100' to 
575' heights; N28, 100' to 525' heights, and 
H40, 100' to 550' heights. Towers will stand 
loads of 1600, 2100, 2800 and 4000 pounds, 
respectively. 

3 Blaw-Knox types DGN and SGN. 
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Figure 1 

Self-supporting a-m 
vertical radiators avail¬ 
able in heights from 
120' to 495'. 
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Personals 

Congratulations to Major General 
Harry C. Ingles, former Chief Signal 
Officer of the Army, and a veteran 
honorary member of VWOA, on his 
recent election as president and a di¬ 
rector of RCA Institutes. YVVOA 
presented the Marconi Memorial 
Medal of Service to General Ingles at 
the 1946 dinner-cruise. General Ingles 
holds the Distinguished Service Medal 
with Oak Leaf Cluster and many for¬ 
eign government decorations. After 
several years service on the general 
staff, starting in 1935, General Ingles 
was assigned as Signal Officer of the 
Caribbean area. He then saw service 
in the ETO and later as Chief Signal 
Officer. He is the founder of the 
Army Signal Association. . . . Veteran 
member Walter C. Evans was recently 
elected president of the broadcasting- 
subsidiary of the Westinghouse Elec¬ 
tric Corp. In addition to his new 
duties WCE continues as vice presi¬ 
dent in charge of all Westinghouse 
radio activities. . . . Our good wishes 
to honorary member* Alfred J. Mc- 
Cosker on his retirement as board 
chairman of the Bamberger Broad¬ 
casting Service and the Mutual Broad¬ 
casting System. Mr. McCosker, chair¬ 
man of the board of MBS since 1 1934, 
has always been helpful in VWOA 
affairs. Good luck, AJM. . . . ‘Jack 1 
Poppele, life member and president of 
the Television Broadcasters Associa¬ 
tion, and vice president and chief en¬ 
gineer of WOR, has been elected a 
member of the board of directors of 
the Mutual Broadcasting System. . . . 
‘Bill’ Simon tells us that there are 
some who have not yet sent in the 
necessary revenue for 1947. Give him 
a hand and send it in immediately. . . . 
George H. Clark, VWOA secretary, 
is spending most of his time up at his 
summer residence in New Jersey. . . . 
The recent acquisition by ye prexy of 
a renewal of First Telegraph-First 
Telephone FCC licenses assures mem¬ 
bership in the Quarter Century Club. 

News Notes Requested 

. . . We urgently request VWOA 



Veteran VWOA member Sam Schneider with 
<<ne of the radiofoto units he operated during 
his tenure at O.W.I. during World War II. 


members to mail us items for this page. 
It is up to you. What appears in this 
page depends entirely upon the mate¬ 
rial received from our members. 

. . . An interesting note has come in 
from A, W. Watt, editor of the 
Australian Exporter, published at Syd¬ 
ney, Australia, requesting information 
on the constitution and by-laws of 
VWOA and details for setting up an 
organization of wireless pioneers in 
the Down-Under continent. We shall 
be happy to supply Mr. Watte with the 
necessary details and wish him suc¬ 
cess in his pioneering endeavors. . . . 

Cldtimers 

Old timer Ben Beckerman, who retired 
in 1942, after 35 years at sea, told his 
friends at the recent N. Y. City din¬ 
ner-meeting in June that he was 
really enjoying his present job of ‘‘just 
taking it easy.” . . . George Maki is 
now stationed out in Cedar Rapids, 
Iowa . . . Glad to have George Street, 
long chairman of the Honolulu chap¬ 
ter of the VWOA, back with us in 
New York. Enjoyed a long chat with 
him recently at the Waldorf. . . . Dr. 
1 ; . A. Kolster is quite active these days 
with his antenna developments. Sev¬ 


eral of his wartime achievements have 
been converted into commercial ap¬ 
plications, which should soon make 
their appearance on the market. . . . 
A real pioneer, J. M. Christianson, 
has recently returned to Port Jeffer¬ 
son, Long Island, after serving with 
the Navy for the duration plus. J. C. 
is with A. T. & T. 

Trammell at W NBW Opening 

Honorary member Niles Trammell, 
president of NBC, presided at the in¬ 
augural program of the new NBC tele¬ 
vision station, WNBW, in Washing¬ 
ton. He said: 

“This is a day that we at NBC have 
been looking forward to for a long 
time. For more than eight years, ever 
since our New York television station 
went on the air in 1939, we have been 
planning for this opening of an NBC 
station in Washington. We shall fur¬ 
nish programs that originate here in 
Washington, and also network pro¬ 
grams from other cities. The coaxial 
cable between here and New York is 
already in operation. In the liot-too- 
distant future we hope to be able to 
bring television programs direct from 
many other places—from Chicago and 
New Orleans, from Florida and Cali¬ 
fornia. 

“From Washington we expect to 
send across the country the sight and 
sound of Congress in session, the re¬ 
ports of Government leaders to the 
people, not to mention the numerous 
objects of historical and artistic inter¬ 
est in which this city abounds. Most 
of the people in the United States will 
be seeing Washington for the first 
time when it comes to them by tele¬ 
vision. 

“In my opinion, television is des¬ 
tined to perform a very definite service 
in our American system of govern¬ 
ment.” 
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TML Transmitting Condenser 

The TML condenser is a 1 KW job throughout. 
Special Steatite insulators prevent flashovers. Thick 
capacitor plates provide high voltage ratings. 
Sturdy cast aluminum end frames and drual tie 
bars permit an unusually rigid structure. Precision 
end bearings insure smooth turning and permanent 
alignment af the rotor. End frames are arranged 
for panel, chassis or stand-off mountings. 

Net price.From $11.50 to $24.60 




TMK Transmitting Condenser 

The TMK is a condenser for 
exciters and low power trans¬ 
mitters. Special provision has 
been made for mounting AR- 
16 Coils in a swivel plug-in 
mount on either top or rear. 
Steatite insulation. For panel 
or stand-off mountings. 

Net price.From $2.30 

To $5.11 


The XOA Socket for Miniature Button 7-pin base tubes is made of low- 
loss mica-filled bakelite. It mounts with two 4-40 screws. Terminals for 
the Type XOA extend axially from the socket. Type XOR is identical to 
Type XOA, but has terminals extending radially. Axial or radial con¬ 
tacts can be used in the same socket base. 


XOR Type Socket....Net price....$ .50 



XOA Type Socket ...Net price....$ 



The XOS tube shield is a two piece 
shield for Miniature Button 7-pin base 
tubes, it mounts with the XOA or XOR 
socket and is available in three sizes, 
XOS-1 (for 1-3/16" tube body), XOS-2 
(for IVi" tube body), and XOS-3 (for 
2" tube body). 




XOS-1 Shield.Net price.$ .48 

XOS-2 Shield.Net price.$ .48 

XOS-3 Shield.Net price.$ .48 






IS THE ONLY BARGAIN 
IN RADIO PARTS 

If you're building fine apparatus. 
National parts will help to deliver 
the kind of performance your equip¬ 
ment must have to sell successfully in 
today's competitive market. 

That's why National parts are a fine 
investment. They may cost a little 
more — but in return you get quality 
materials, careful workmanship and 
long-life. 

Send today for your copy of the new 
1947 National catalog, containing 
over 600 parts. 


national 

Company, Inc. 

maiden, mass. 



Please write to Department I I 
National Company, for further information. 


MAKERS 


O F 


LIFETIME 


RADIO 


EQUIPMENT 
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The Industry Offers 


MEASUREMENTS CORF. CONVERTER 

A converter, M-275, to be used in conjunction 
with the model 78 FM standard signal gener¬ 
ator for alignment and testing of i-f amplifiers 
and discriminators has been developed by 
Measurements Corp., Boonton, N. J. Converter 
uses the beat frequency method of signal gen¬ 
eration and provides output voltages of 10 
microvolts to 1 volt, variable with the 78-FM 
attenuator, in the 4.5-, 10.7-, and 21.7-mc 

ranges. Provision has been made for the addi¬ 
tion of one extra frequency. 

The modification of the model 78-FM, which 
covers a frequency range of 86 to 108 me, for 
use with the M-275, is simple as all necessary 
connections are made externally. When com¬ 
panion units are ordered, the 78-FM is modi¬ 
fied at the factory, otherwise complete instruc¬ 
tions and materials are provided for this opera¬ 
tion. 



GENERAL COMMUNICATION REMOTE 
CONTROL R-F COAXIAL SWITCH 

A remote-control microwave switch has been 
announced by General Communication Com¬ 
pany, 530 Commonwealth Ave., Boston 15, 
Mass., for antenna switching and remote con¬ 
trol instrumentation. Switch is said to be de¬ 
signed to have a minimum reflection loss in 
the r-f range up to 5,000 me. 

The voltage standing-wave-ratio curve is said 
to be almost flat from 500 to 4,000 me; at 3,000 
me it is less than 1.2. 

Characteristic impedance is 50 ohms; inser¬ 
tion loss. 3 db at 3,000 me; power rating 100 
watts at 3,000 me; voltage rating 500 volts peak, 
crosstalk 60 db. 



ROBINSON RECORDER 

A professional recorder has been announced by 
the Robinson Recording Labs., 2022 Sansom 
St., Philadelphia 3, Pa. 

Chassis, built on a cast aluminum bedplate, 
features a cast-in control panel for VI meter, 
fader and switches. Cutter carriage is made 
in two styles which will accommodate any ex¬ 
isting type of recording mechanism. The 
standard type, illustrated, accommodates RCA, 
Presto and other popular small cutting heads. 
A second type of carriage is made for WE wax 
cutters. Vertical vee-slide block permits ad¬ 
justment of cutting needle angle, accommodat¬ 
ing all cutting needle lengths. A four-to-one 
internal gear wheel for spiraling is provided on 
the right-hand end of the mechanism. 

There are five pitches available by means of 
five levers projecting from the pitch change 
box; pitches are 85, 100, 120, 130 and 140 lines 
per inch. Pitch can be changed instantane¬ 
ously, and while recording. 



G. E. BEACON ANTENNA 

A beacon antenna, type EY3A, for two-way 
communications in the 152-162-me band has 
been made available by the transmitter division 
of G. E. 

A multi-element antenna, the power gain is 
said to be about two and a half times that of 
the ordinary coaxial dipole. Antenna offers a 
circular azimuth pattern. 

Terminal impedance is 50 ohms. 


* * * 


DUMONT VOLTAGE CALIBRATOR 

A voltage calibrator, type 264-A, for measur¬ 
ing the peak-to-peak voltage of signals being 
viewed on the oscillograph screen, has been 
announced by Allen B. Du Mont Laboratories. 
Inc., Passaic, X. J. 

The output of the calibrator is essentially a 
square wave the amplitude of which is con¬ 
tinuously variable from 0 to 100 volts. This 
continuously variable output is obtained from a 
linear potentiometer with a direct-reading cali¬ 
brated dial divided into 100 divisions. Con¬ 
nected in parallel with the output potentiometer 
is a conventional, four-step decade output at¬ 
tenuator, providing four ranges of voltage 
readings: 0-0.1, 0-1, 0-10 and 0-100 volts. 



SORENSEN A C VOLTAGE 
REGULATOR 

A portable a-c voltage regulator, model 150. has 
been announced by Sorensen & Company, Inc., 
375 Fairfield Avenue, Stamford, Connecticut. 

Regulator has an input voltage range of 95 to 
125 volts a-c with an output of 115 volts. Reg¬ 
ulation accuracy is said to be V?. of 1% and 
maximum harmonic distortion is 5%. Measures 
9"x7j4"x6". 



RADIO-RECEPTOR MINIATURE 
SELENIUM RECTIFIERS 

A line of miniature selenium rectifiers has 
been announced by the Seletron Division, Radio 
Receptor Company, 251 West J9th Street, New 
York 11, New York. 

Types available include: 5M1, a 100 mil 5-plate 
stack l"xl"x^"; 5P1, a 150 mil 5-plate stack 
13/16"xl 3/16"x%"; and the 5Q1, a 250 mil 
5-plate stack l^"xl}4"x^". 


BROWNING F-M/A -M TUNER 

An f-m/a-m tuner, model RJ-14, in rack panel 
style, has been announced by Browning Lab¬ 
oratories, Inc., Winchester, Mass. 

The a-m section is of the superhet type em¬ 
ploying an r-f stage. The t-m section uses the 
Armstrong circuit with dual limiters and covers 
the 88 to 108-mc band. The r-f stage, mixer, 
and oscillator are of the miniature type. 


COLLINS AUTOMATIC-POSITIONING 
MECHANISM 

An automatic control device, type 496A auto¬ 
tune, which can be operated from a remote 
position using either push buttons or a tap- 
switch, has been announced by the Collins 
Radio Company, Cedar Rapids, Iowa. Provides 
10 positions with each position independently 
adjustable over a 360° rotation of a positioned 
shaft. Reset accuracy is said to be within .05°. 
Standard unit provides unidirectional rotation 
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of the control shaft; reversible models are 
available. 

Can be built for operation from any a-c or 
d-c voltage. Operating time is a maximum of 
six seconds; output torque is a maximum of 6 
inch pounds. 


ERCO FREQUENCY-SHIFT EQUIPMENT 

Frequency-shift telegraph equipment compris¬ 
ing keyer-converter, receiver and exciter has 
been announced by Erco Radio Laboratories, 
Inc., Garden City, N. Y. 

Keyer-converter, 216-S, is for converting out¬ 
put of receiver to polar voltage, Has cali¬ 
brated self contained mark-space frequency 
measuring circuit. Internal polar relay or ad¬ 
justable polar voltage outputs. Capable of key¬ 
ing speeds of better than 500 wpm. 

Receiver, 87-R, is crystal controlled, with 
channel change over by means of pretuned 
plug-in coil-crystal tray. linage rejection said 
to be 70 db at 4 me and 55 db at 20 me. 

Exciter, 177-T, is for keying transmitters by 
frequency-shift method. Crystal controlled; 
provisions for 3 frequencies. Mark and space 
frequencies both adjustable. 



CLOUGH BRENGLE 
AUDIOMATIC GENERATOR 

An audiomatic generator, type CB182A, has been 
announced by the Clough Brengle Company of 
6014 Broadway, Chicago 40, Illinois. 

Designed on the automatic beat-frequency 
principle, unit, coupled with a standard oscil¬ 
lograph, is said to visually portray the entire 
frequency-amplitude characteristic of the cir¬ 
cuit being tested. Sweep rate of from 5 to 8 
seconds. 


COLUMBUS ELECTRONICS F-M 
MODULATOR EXCITER 

A f-m modulator exciter, model FMO-428, has 
been developed by Columbus Electronics, Inc., 
229 S. Waverly Street, Yonkers, N. Y. 

Reactance modulator for narrow band f-m. 
Output on 80, 40, 20 and 10 meters. Visual in¬ 
dication of frequency deviation. Bulletin S-l 
contains full details. 



TELEX MONOSET 
VOLUME-CONTROL UNIT 

A volume-control unit has been added to the 
monoset, manufactured by the electro-acoustic 
division of Telex, Inc., Minneapolis, Minn. 

Unit is on the main cord. 


HYTRON V-H-F TRIODE 

A medium-power v-h-f triode for operation as 
an oscillator and amplifier at 50 to 430 me has 
been developed by Hytron Radio and Electron¬ 
ics Corp., Salem, Mass. 

Has a thoriated-tungsten instant-heating fil¬ 
ament. Filament and plate potentials can be 

(Continued on page 34) 



PARA-FLUX REPRODUCERS 

WITH NEW MODEL EL-2 EQUALIZER 

for realistic reproduction of transcriptions 




Universal 

Reproducer 



Lateral 

Only 

Reproducer 



Vertical 

Only 

Reproducer 


The New Model EL-2 EQUALIZER has all components en¬ 
closed in one compact housing. This built-in feature replaces 
the old-style two-piece equalizer; also eliminates heavy cable. 
The newly designed Equalizer, in one complete package, 
embodies double housing which gives double shielding against 
hum pickup. Combines the switch mechanism as well as 
impedance matching and correct equalization for following 
switch positions: 

VERTICAL NO. 1—Linear output from 40 to beyond 
11,000 C.P.S. 

VERTICAL NO. 2—Linear output from 40 to 1500 
C.P.S. with roll-off to —10 D.B. at 
10,000 C.P.S. 

LATERAL NO. 1—Linear output from 40 to beyond 
11,000 C.P.S. for N.A.B. pre-em¬ 
phasis. 

LATERAL NO. 2—Linear response from 40 to be- 
beyond 11,000 C.P.S. for orthacous- 
tic pre-emphasis. 

LATERAL NO. 3—Linear from 40 to 3500 C.P.S. with 
roll-off to —10 D.B. at 10,000 for 
shellac recording. 

Output impedance: 30, 250 and 500/600 ohms 
Equalizer requires only single %" dia. hole for mounting. 
Accommodates any panel thickness from 1/16" to 19/32". 

The PARA - FLUX REPRODUCER, with interchangeable 
heads for Vertical, Lateral or Universal, uses only one arm 
and Equalizer. All possess the same impedance matching to 
the Equalizer. High output level affords an important advan¬ 
tage in broadcasting as to value of signal level to background 
noise. Each Head is fitted with a selected, hard African dia¬ 
mond stylus, polished and finished to tolerance of 1/10,000 of 
an inch. Universal and Vertical: 2 mil. radius. Lateral: 2.5 
radius. “Hairline” indicator on head and precise stylus con¬ 
struction make accurate cuing possible and permit “back¬ 
tracking” without damage to record or reproducer. 
Reproducer is sturdily built; embodies up-to-the-minute fea¬ 
tures, including convenient finger lift which prevents Repro¬ 
ducer from slipping when lifted off record. 

More than 1500 PARA-FLUX REPRODUCERS are now 
in service at FM-AM stations . Also widely used by 
recording studios , wired program service sound distri¬ 
bution systems , and for high fidelity home sets. 

AVAILABLE THROUGH AUTHORIZED JOBBERS 

Descriptive, illustrated Bulletin PR6, upon request 


RADIO-MUSIC CORPORATION 

EAST PORT CHESTER • CONN. 
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The Industry Offers 

(Continued from page 33) 

applied simultaneously. The plate and grid 
connections are made to caps at the top of the 
bulb for maximum efficiency in line-tank oscil¬ 
lators. 

Can be used as an r-f power amplifier and 
oscillator in class C telegraphy and frequency 
modulation and amplitude-modulated r-f power 
amplifier and oscillator in class C telepheny. 

Filament potential, a-c or d-c, 6.3 ±5%; 
current, 2.6 amperes; amplification factor, 9.6. 


JLeani £ 


'RESISTORS 


The No. 59001 

PANEL MARKING 
TRANSFERS 

The panel marking transfers have V*' 
white block letters. Special solution 
furnished. Must not be used with 
water. Equally satisfactory on smooth 
or wrinkle finished panels or chassis. 
Ample supply of every conceivable 
word or marking required for amateur 
or commercial equipment. 


JAMES MILLEN 
MFG. CO , INC. 

MAIN OFFICE AND FACTORY 

MASSACHUSETTS 


U. 5. RUBBER CO. ALUMINUM WIRE 

Insulated aluminum electrical wire has been 
announced by the wire and cable department 
of United States Rubber Company, Rockfeller 
Center, N. Y. 

Complete data on the electrical and mechan¬ 
ical characteristics appear in a 32-page booklet, 
Aluminum Building-Wire Handbook. 


AEROVOX MOTOR-CAPACITOR 
SERVICING KIT 

A motor-capacitor servicing kit that determines 
the right capacitance in the absence of such 
information or indentification, and provides that 
capacitance until standard replacements are 
available, has been announced by Aerovox Cor¬ 
poration, New Bedford, Mass. 

Kit features a capacitor selector which clips in 
place of the defective motor-starting capacitor. 
Five toggle switches are flipped until the quick- 


Buy U.S. Savings Bonds | 
REGULARLY ■ 




Ask where you WORK 
Ask where you BANK 


• INSULATED 

• ANY TOLERANCE 

(Resistors calibrated within I and 2%) 

• ANY QUANTITY 

• ANY MAKE 

• ALL SELECTED AND SORTED 

Immediate Delivery! 

FROM STOCK 

WE SHIP THE SAME DAY YOUR 
ORDER IS RECEIVED 

Inquire Today! 

LEGRI S COMPANY, INC. 

Electronic Parts and Components 
846-850 AMSTERDAM AVENUE 
NEW YORK 25. N. Y. 


Value Ful 

RIDER BOOKS 

FOR THE 
ENGINEER 


UNDERSTANDING 
MICROWAVES 
by Victor J. Young 
Provides o foundation for un¬ 
derstanding the various micro- 
wove developments of post five 
y«ars.S6.00 


AC CALCULATION CHARTS 
by Lorenzen 

For student engineers or practising 
engineers for whom it provides on- 
swer five times foster than slide 
rule .. $7.50 


CATHODE RAY TUBE AT WORK 
The underlying theory and practi- 
col application of commercial os¬ 
cilloscopes, profusely illustrated. 

$4.00 


Send for Latest Catalog 


JOHN F. RIDER Publisher, Inc 

404 FOURTH AVENUE, NEW YORK 16, N Y 
Export Division: Rocke-lnternational Corp, 
13 E. 40th Street, New York 16, N Y, 
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est start is obtained within safe voltage limits 
as indicated by the voltmeter. The correct 
capacitance value is read from the on switches. 


STACKPOLE POLYTITE TRIMMER 
ELECTRODE CORES 

Molded Polytite trimmer electrode core forms 
have been announced by the electronic com¬ 
ponents division of the Stackpole Carbon Com¬ 
pany, St. Marys, Pa. The molded Polytite is 
said to have a high dielectric constant. Cores 
are moisture repellent and carry a heavy di¬ 
electric coating. Electrode surfaces have short, 
symmetrical current paths, and inductance may 
be kept low enough for use in the 200-mega¬ 
cycle range. 

Trimmers suited for minimum capacity ad¬ 
justments in tuned circuits where they may 
be installed, either across the tuning capacitor 
or across the tuning inductance. Where de¬ 
sired, trimmers may be mounted directly to 
tuning capacitors. 


C-D PLUG-IN ELECTROLYTICS 

A line of plug-in electrolytic capacitors, type 
QC, has been announced by Cornel 1-Dubilier 
Electric Corporation, South Plainfield, New 
Jersey. 

Units are hermetically sealed in round alu¬ 
minum containers and are provided with a four- 
pin octal-base mounting. 

Bulletin No. 100-425 contains complete capaci¬ 
tor data. 

ELECTRONIC LAB . CONVERTER 

A converter for operation of coin-operated 
phonographs and other motor-driven or radio- 
amplified equipment has been developed by 
Electronic Laboratories, Inc., Indianapolis. 

Unit has been designed for 110 d-c line opera¬ 
tion to operate devices up to 400 watts, 60 
cycle, 110 volts a-c. 

* * * 

G. E. ALUMINUM-BACKED TV 
PICTURE TUBE 

A ten-inch aluminum-backed tv-picture tube, 
type 10FP4, has been developed by the tube 
division of G. E. 

Maximum ratings of the 10FF4 include an 
anode voltage of 10,000; grid No. 2, accelerating 
e ectrode, voltage of 410; grid No. 1, control 
electrode, —125 volts. 

Constructed with a small-shell 7-pin duodecal 
base. Under typical operating conditions, the 
focusing coil current, d-c, requires al)out 100 ma. 

* * * 

PICKERING CARTRIDGE 

A J^-ounce cartridge with a high-impedance 
magnetic head has been announced by Picker¬ 
ing & Co., Inc., 29 W. 57th St., N. Y. 19, N. Y. 
Keystone clip mounting is said to permit ad¬ 
justment for minimum tracking error. 

Cartridge is said to have output which is flat 
from 40 to 10,000 cps from constant-velocity re¬ 
cordings. Output voltage for a stylus velocity 
of 10 cm per second is 70 millivolts, designed 
to be fed directly into the grid of an amplifier 
tube. 

Has a .003" permanent sapphire stylus. 
Cartridge has a d-c resistance of 500 ohms, 
with an inductance of 20 millihenries. Fre¬ 
quency at which the lateral stiffness of the 
moving system resonates with the mass of the 
cartridge alone is approximately 40 cps. 

* * # 

BUGGIE MOBILE ANTENNA 

A single-hole mount antenna for mobile radio¬ 
phone service featuring a self-threading plug 

(Continued on page 36) 
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GENERAL AC REGULATOR SPECIFICATIONS; 

Input Voltage Range ( — 1 model).. 95-125 
(-2 model) . .190-250 
Output Voltage Range ( — 1 model) ..110-120 
( -2 model) . .220-240 

Load Range.25-30,000 V, A. 

Regulation Accuracy.Vs of 1 % 

Harmonic Distortion.5% Max. (2% in “$" I 

Input Frequency Range.. 50-70 cycles 

Inductive Power Factor Range.Down to 0.7 P.F. 


•.Wv-Vi'-i 

v.-.V. 


For standard voltage regulation, Sorensen 
Model 500 is a proven leader in its field— 
compact, accurate and dependable. This 
model typifies the Sorensen line of AC 
and Nobatron all-purpose voltage regu¬ 
lators. Let a Sorensen engineer help you 
with your next voltage regulation problem. 


50 REnsEn & tompnnv, me 

375 FRIRFIELD RUEHUE • STRRIFORR. C0RREITICUT 
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The units illustrated represent a complete 
redesign of our older precision attenuators for 
laboratory standards. Flat for all frequencies in the audio 
range. Reasonably flat to 200 k.c. up to 70 db. 

Bulletin sent on request. 


Manufacturers of Precision Electrical Resistance Instruments 

337 CENTRAL AVE. • JERSEY CITY 7, N.J. 




Ward FM antennas stand head and 
shoulders above the field for value. Avail¬ 
able in straight or folded dipole types 
(with or without reflector kit), they adapt 
easily to varying individual requirements. 
Providing the maximum electrical effi¬ 
ciency needed for finest FM reception, they 
are easy to install securely. Their trouble- 
free operation assures you extra profits. 
Write for free catalog today. 





r rf* 

OUTSTAN 

FM 


I 



THE WARD PRODUCTS CORPORATION 

152 3 EAST 45th STREET, CLEVELAND 3, OHIO 



EXPORT DEPARTMENT: C. W. Brandcs, Manager, 4900 Euclid Ave., Cleveland 3, Ohio 
IN CANADA: Atlas Radio Corp., 560 King Street W., Toronto I, Ontario, Canada 


The Industry Offers 

(Continued from page 35) 

and a watertight sealing assembly lias been 
announced by H. H. Buggie & Company, To¬ 
ledo 1, Ohio. 



WHEELOCK COAXIAL CABLE RELAY 

A coaxial cable relay for the switching of an¬ 
tenna from receiver to transmitter, has been 
developed by the Signal Engineering & Mfg. 
Co., Dept. CR20, 154 West 14th St., New York 
11, N. Y. 

Relay embodies a single-pole, double-throw 
switch with the current carrying elements con¬ 
tained within a cavity; characteristic impedance 
of 75 ohms. 

All current-carrying parts are silver plated. 
Contacts are silver, and are welded or silver- 
soldered to the current-carrying elements. 
Threaded nipples for cable connectors are ^"x34 
thread. 

Actuating magnet may be wound for opera¬ 
tion on d-c or a-c; 6, 12, 24, 32 and 110 d-c, and 
115 or 230 a-c. 


BRADY COMPANY WIRE MARKERS 

Self-adhesive quik-label wire marker cards with 
two self-starter strips have been announced bv 
W. H. Brady Co., Dept. 97, 815 North Third 
Street, Milwaukee 3, Wisconsin. 

With self-starter feature V/i" labels can be 
cut in half to make each label W long. 

Tlie first self-starter strip aids in the removal 
of one row of V\’ long quik-labcls by auto¬ 
matically exposing the end of each label. The 
second self-starter strip is removed to expose 
the ends of the long labels in another row. 



ECKSTEIN COMMUNICATIONS 
AUTO MODEL 

A communications auto radio, Karadio 80, has 
been developed by the Eckstein Radio and 
Television Cb., 914-16-18 LaSalle Ave., Minne¬ 
apolis 2, Minn. Sets are furnished in three 
models: 

Model 80A, designed for the amateur, with 
two short-wave bands in the amateur fre¬ 
quency as well as the standard broadcast band. 

Model 80B for the aircraft frequencies; radio 
range and tower frequencies, or 190 to 450 kc; 
broadcast band, and band three for 2.4 to 6.8 

(Continued on page 42) 
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News Briefs 

(Continued from page 26) 


LITERATURE 

The RCA tube department has prepared a 
Quick Selection Guide offering technical data 
on more than 200 RCA transmitting and indus¬ 
trial tubes. 

In abridged folder form, the guide presents 
dimensions, ratings, etc. Tube types covered 
include power tubes, thyratrons, voltage regu¬ 
lators, rectifiers, ignitrons, phototubes, cathode- 
ay tubes and special tubes. 

Premier Metal Etching Company, 21-23 44th 
Ave., Long Island City 1, New York, have 
prepared a 2-page bulletin on etched and litho¬ 
graphed metal name and trademark plates. 

The G. E. plastics division has prepared a 64- 
page booklet on Textolite laminated plastics. 

The booklet lists 44 grades of the sheet mate¬ 
rial along with their electrical, physical and 
mechanical properties. 

The G. E. metallurgy division, Pittsfield, Mass., 
has prepared a 36-page booklet on permanent 
magnets. Data presented includes p-m char¬ 
acteristics, applications and designs. 

Federal Telephone and Radio Corporation, 100 

Kingsland Road, Clifton, N. J., have released a 
16-page booklet describing multi-channel 1 -f/ 
h-f/v-h-f communication transmitters for 
ground-to-air and point-to-point service. 

Hytron Radio and Electronics Corp., Salem, 
Mass., have prepared a 4-page transmitting and 
special-purpose tube catalog. 

Presented are data on low and medium-mu 
triodes, zero-bias triodes, v-h-f triodes, v-h-f 
miniature and acorn r-f pentodes, rectifiers, 
gaseous voltage regulators, etc. 

Irvington Varnish & Insulator Company, Irv¬ 
ington 11, N. J., has prepared a wall chart 
presentation of essential physical, chemical and 
electrical data on insulating varnishes. 

The Concord Radio Corporation, 901 West Jack- 
son Blvd., Chicago 7, Illinois, have issued a 
72-page catalog supplement, featuring sets, 
parts, record players, changers, sound equip¬ 
ment, ham gear, test equipment, etc. 

Shure Brothers, Chicago, have released two 
catalogs, describing microphones and pickups. 

Catalog 157, covering microphones, features 
data on the multi-impedance “Unidyne” and 
“Sonodyne” dynamics, and two new crystal 
microphones, the “Monoplex” and the “Versa- 
tex.” 

Catalog 158, on pickups, features data on the 
“Muted Stylus” pickup, cartridge, and needles, 
the cartridge replacement “Pack” and lever- 
type cartridges. 

The General Radio Experimenter, for May, con¬ 
tains an article on “Connection Errors in Ca¬ 
pacitance Measurements,” by Robert F. Field. 

The Radio Engineering Laboratories, Inc., 

35-54 36th Street, Long Island City 1, N. Y., 
have prepared a 4-page leaflet describing f-m 
broadcast receivers. 




RCA TV ENGINEERING CLINIC 



prank M. Folsom, executive vice president in 
charge of the RCA Victor division discussing 
features of the 16 -mm television motion picture 
projector with a group of broadcasters who 
attended a teleyision, engineering clinic recently 
held in Camden, N. J. Left to Right, are: 
George S. Johnson, KOB, Albuquerque; J. Dun¬ 
can, WLW, Cincinnati; G. O. Milne, American 
Broadcasting Co., New York; Mr. Folsom; 
Merrill A. Trainer, manager of the RCA tele¬ 
vision equipment sales section; Dan Hunter, 
WMAJL, Washington, D. C.; E. J. Meehan, Jr., 
of the RCA television equipment sales section; 
Paul Wittlig, CBS, New York; John M. Sher¬ 
man, WTCN, Minneapolis; and Cliff Denton, 
of the New York Daily News. 
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COSMALITE 


❖ 


APPLICATIONS 


These spirally laminated paper base Phenolic Tubes 
are of two types . . . 

#96 COSMALITE lor coil forms in all standard 
and broadcast receiving sets. 

SLF COSMALITE for permeability tuners. 

LOW COSTS . . . QUICK DELIVERIES 

Ask also about our spirally wound krajt and fish paper 
Coil Forms and Condenser Tubes . 

*Trade Mark registered. 


for experienced 
cooperation 
“call Cleveland” ^ 


CLEVELAND CONTAINER 


6201 barb:rton avenue 


CLEVELAND 2, OHIO 


PRODUCTION PLANTS also at Plymouth, Wise., Ogdensburg, N, Y., Chicago, III., Detroit, Mich., Jamesburg, N. i. 
PLASTICS DIVISIONS ot Plymouth, Wise. Ogdensburg, N. Y. • ABRASIVE DIVISION at Cleveland, Ohio 


New York Sales Office—1186 Broadwoy, Room 223 


IN CANADA — The Cleveland Container Canada Ltd., Prescott, Ontario 


JONES BARRIER 
TERMINAL STRIPS 



2-142-Y 


Bakelite Barriers 
placed between 
Terminals increase 
the leakage path 
and prevent direct 
shorts from frayed 
wires at Terminals, 
Terminals and 
screws are of nickel 
plated brass. Insu¬ 
lation is of BM 120 
molded Bakelite, 

Illustrated are three 
types: Screw Termi¬ 
nals, Screw and 
solder Terminals and 
Screw Terminal 
above panel with 
solder Terminal be¬ 
low. For every need. 

Six series cover ev¬ 
ery requirement: 
No. 140 — 5-40 


screws. No. 141—6-32 screws. No. 142— 
8-32 screws. No. 150—10-32 screws, 151— 
12-32 screws and No. 152—14-28 screws. 


These sturdy Terminal Strips will not only 
improve your electrical connections but 
will add considerably to the appearance of 
your equipment. A truly modern Terminal. 

Write today for catalog No. 14 listing our 
complete line of Barrier Strips in addition 
to other Electrical Connecting Devices. 


fiOUJflRD B. J 0 P€S Division 

cinoH mfG. corp. 

2460 UULG€0RG€ ST. CHICAGO 18 



K WAXES 
3 COMPOUNDS 


EMULSIONS 


FOR 

INSULATING and WATERPROOFING 


Also for- • 

CONTAINERS and PAPER 
IMPREGNATION 


FUNGUS RESISTANT WAXE! 


ZQPHAR WAXES and COMPOUNDS 
Meef ail army and navy 
specifications if required 

Inquiries Invited 


ZOPHAR MILLS, inc 

FOUNDED 1846 
122—26th ST., BROOKLYN, N Y. 


TV Remote Pickups 

(Continued from■ page 14) 

work program is received from a sta¬ 
tion on a different power supply sys¬ 
tem than that supplying the receiver 
or local broadcast station. 

Pulse Timing and Amplitude 
During Switching 

It is expected that many television 
programs broadcast from any one 
transmitter will originate from a num¬ 
ber of different locations. For in¬ 
stance, during one 15-minute program 
it may be necessary to switch fre¬ 
quently between the signals originat¬ 
ing at a local studio, signals received 
from a telemobile unit or signals re¬ 
ceived from a television network relay 
system. Strictly speaking, since these 
signals are all broadcast from the same 
transmitter the standard specifying the 
maximum allowable rate of change of 
frequency of the horizontal synchro¬ 
nizing pulses may be considered to 
apply. However, no equipment for 
producing this result in a satisfactory 
manner has been developed nor is it 
certain that satisfactory performance 
requires that it should be. If the hori¬ 
zontal hold circuits at a television re¬ 
ceiver can follow frequency variations 
of 0.15% per second, then if a phase 
difference between the horizontal 
pulses from the two signals involved 
in the switching operation is one-half 
the period of a horizontal line, the time 
required to synchronize with the new 
signal will be approximately 1/5 of a 
second. It is expected that the hori¬ 
zontal scanning circuits in most re¬ 
ceivers will respond even faster than 
this so that very little disturbance will 
be noticed due to this difference in 
phase between the horizontal pulses of 
the two incoming signals. 

A difference in phase between the 
vertical blanking signals involved in a 
switching operation can be very much 
more objectionable, because of the 
sudden appearance of the vertical 
blanking signal as a horizontal black 
bar in the received picture after the 
switching operation is completed, un¬ 
less precautions have been taken to 
keep the two vertical blanking signals 
approximately in phase. The fading- 
out of one signal and fading in of the 
second will partly overcome this diffi¬ 
culty but an objectionable transient in 
the vertical hold circuit may still cause 
annoyance. A proposed standard 
would require that this phase differ¬ 
ence between the two vertical blanking- 
signals should not exceed ±5% of on^ 
vertical frame. If the two synchro¬ 
nizing generators originating the ver- 
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tical blanking signal are connected to 
the same power supply system this 
adjustment can be made manually and 
satisfactory operation obtained unless 
the lock-in circuits in the sync genera¬ 
tors permit a wide variation in phase 
between the vertical blanking signal 
and the power supply frequency. When 
the two synchronizing generators are on 
separate power supply systems means 
should be provided to adjust the phase 
of the local synchronizing generator 
each time that a switching operation is 
performed involving a remote signal. 

• 

F-M Installation 

(Continued from page 13) 

WOPI-FM went on the air using a 26" 
temporary antenna and a reduced power 
of 3 kw. With this setup r-f power 
was evident everywhere in the build¬ 
ing. Lights in the building continued 
to burn after they had been turned off. 
Metal strips around the operating con¬ 
sole became warm. It was possible to 
develop a considerable fever, just by 
standing near the antenna. This situa¬ 
tion, of course, was corrected when 
we started using full radiated power 
of 10.4 kw and the turnstile antenna 
on January 4, 1947. 

All broadcasts from the mountain- 
top transmitter are, at present, for 
test purposes only. However 25-watt 
214-mc s-t link-equipment is on hand, 
and this will make it possible to broad¬ 
cast commercial programs from the 
Bristol studios of WOPI-FM. 

Our commercial schedule will pro¬ 
vide for broadcasting from 9:30 A.M. 
to 2 P.M. and 5:30 to 10:30 P.M. 

Listener reports have indicated ex¬ 
cellent coverage. With the temporary 
antenna, reports were received 70 
miles from White Top. With full 
power, blanket coverage has been re¬ 
ported within a radius of 100 miles, 
with other reports coming from as far 
as 295 miles away, in Charleston, 
South Carolina. Over 700 sets have 
been reported by radio dealers and lis¬ 
teners in the WOPI-FM coverage 
area. 

Set reports with information on 
types of receivers in use, antennas in 
use, and name of set owners, are be¬ 
ing sent in by dealers to permit the 
compilation of audience data and esti¬ 
mate commercial possibilities of our 
transmissions. 

• 

HOFFMAN-MARKOW PAPER 
TO APPEAR IN AUGUST 

The concluding installment of the 
Hoffman-Markow article on Mobile 
F-M Communications Equipment For 
30 to 44 Me will appear in the August 
issue of Communications. 



We have served and are serving many 
manufacturers of electrical and electronic 
equipment whose requirements are most 
exacting. Whatever your coil winding re¬ 
quirements may be, we shall be glad to quote. 
Just send us your specifications. 


COTO-COIL CO., INC. 

65 PAVILION AVE. PROVIDENCE 5. R. I. 

COIL SPECIALIST SINCE 1917 
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WABD TV Antenna 



LITTELFIISE Extractor Posts 

make mounting and changing fuses E A S Y! 


Safe, “dead front” Littelfuse Extractor 
Fuse Mounting Posts are easy to install. 
They save panel space—can be ganged 
in rows with a common bus. 

Fuse holder is in end of removable 
knob—unscrew it and fuse is quickly 
extracted and changed with fingers. 

Finger and screwdriver operated 
types in 3AG and 4AG sizes now are 
available. 

Catalog number 9 gives you complete 
details, write for yours today. 





LITTELFUSE 

4769 N. RAVENSWOOD AVE. 



@KCot/aotaZei£ 


CHICAGO 40. U.S.A. 


NITE-T -LITE SWITCHLITE- IGNITION-FRITZ * NEON INDICATORS 
SWITCHES • CIRCUIT BREAKERS • FUSES, MOUNTING AND ACCESSORIES 
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H17 CRYSTAL 
FOR AIRLINES 
AND VHF EQUIPMENT 

Especially designed for all types of airline 
and VHF equipment, the H17 "Stabilized” 
Crystal Is rendering outstanding performance 
in this equipment. Pin spacing permits two 
units to be mounted in loctal socket. 

When developing new equipment, write 
JK for pre-production samples. Just address 
the specification department. 

Write for Illustrated Folder 


The JAMES KNIGHTS CO. 

SANDWICH, ILLINOIS 



Featuring Outstanding Values in: 


INDUSTRIAL ELECTRONIC 
AND TEST EQUIPMENT 
RADIO PARTS • SETS • AMPLIFIERS 

This is It—the new 1947 Concord Catalog—a vast, 
complete selection of everything in Radio and 
Electronics—thousands of items available for 
IMMEDIATE SHIPMENT from CHICAGO or 
ATLANTA—hundreds now available for the first 
time—featuring new, latest 1947 prices. See new 
LOWER prices on RADIO SETS, PHONO-RADIOS, 
RECORD CHANGERS, RECORD PLAYERS, 
PORTABLES, AMPLIFIERS, COMPLETE SOUND 
SYSTEMS, TESTERS. See latest listings of stand¬ 
ard, dependable lines of radio parts and equip¬ 
ment—tubes, condensers, transformers, relays,etc. 
Write for FREE COPY—NOW ! Address Dept. R-77. 

TIME PAYMENTS: Wrhe us for details ol time paymenlplan 
on Communications Receivers, Amplifiers, Test Equipment, 
_ _ Radios, Phono-Radios,etc, _ 

Concord 


RADIO C 

O R P 

ORATION 

LAFAYETTE 

RADIO COl 

IPORAT ION 

CHICAGO 7, ILL. 


ATLANTA 3, GA. 

901 W. Jackson Blvd. 


265 Peachtree St. 


(Continued from page 18) 

other, their mutual impedance consid¬ 
erations are cancelled. 

Performance and Compliance 
Specifications 

A set of performance specifications 
was drawn up to assure compliance to 
good engineering practice, as related 
to television requirements, before an 
order for the complete system was re¬ 
leased. The following summary item¬ 
izes the major requirements and the 
manner in which the system complied: 
A—Bat win g Antenna System 

(Considered from diplexer output 
points through antenna.) 

1 — Original specifications on the 
antenna system imposed the 
following conditions: 

(a) —Line impedance feeding 

EW and NS radiators, 
51.5. 

( b ) —Standing-wave ratio of 

1.4 or better for ±45 kc 
deviation from 81.75 me 
for the sound line. 

(c) —Standing-wave ratio of 

1.1 or better for -[-4.0 me 
-0.75 me deviation from 
77.25 me. for the video 
line. 

2 — Two methods of measurement 
were used for determining the 
standing-wave ratio: 

(a)—A wobbulator - s c o p e 
method which consisted 
of a constant amplitude 
r-f wobbulator tee-feed¬ 
ing an RG8/U solid 
transmission line and a 
high impedance detector, 
the output of which was 
connected across the in¬ 
put terminals of a 5" 
scope. RG8/U transmis¬ 
sion line (3000 was con¬ 
nected through a constant 
impedance taper fitting 
into the respective radi¬ 
ator transmission line 
being measured. 

This method adapts it¬ 
self to making rapid vis¬ 
ual checks on the overall 
system performance, but 
is useless in determining 
the character of any un¬ 
known complex impe¬ 
dance. 

( h )—To check the foregoing 
measurements we used a 
slotted line whose impe¬ 
dance and geometry were 
identical to the line being 
investigated (1^"). A 
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high • impedance, high- 
frequency vacuum - tube 
voltmeter was used to de¬ 
termine the standing- 
wave ratio and reactive 
displacement. 4 It is of 
interest to note that it 
was necessary to make 
the above measurements 
after 12, midnight. The 
i-m stations in the met¬ 
ropolitan area of New 
York City were of such 
intensity that they could 
be read on both the scope 
and slotted line measur¬ 
ing equipment resulting 
in a high degree of inac¬ 
curacy. When measure¬ 
ments gave indication of 
error the slotted line was 
used to make a standing- 
wave analysis, resulting 
in the finding of voltage 
minimum and voltage 
maximum points corre¬ 
sponding to the operat¬ 
ing f-m stations. 

3 —The results of the foregoing 
measurement methods are 
shown in Figure 6. Exam 
ination shows that both the 
NS and EW radiators fall 
within the specifications, ex¬ 
cept at one discrete point, this 
discrepancy may well be at¬ 
tributed to measurement error. 
B—Television Diplexer Unit 

1 — Specifications on the Diplexer 
system imposed the following 
conditions. 

(n)—Attenuation of sound 
component in video line 
at least 20 db down. 

(b) —Attenuation of video 
component in sound line 
at least 20 db down. 

2— To measure this characteristic 
the signal was fed into the 
video input circuit of the di¬ 
plexer and the magnitude of 
signal in the sound input de¬ 
termined. Voltage measure¬ 
ment was made on both input 
circuits and the ratio of the 
two determined. 

3 — The results of these measure¬ 
ments in db are shown in Fig¬ 
ure 8. 

Inspection shows that feed¬ 
through from one input into 
the other is within the required 
performance specifications. 

Measurements indicating power gain 
over the previous single bay system 
are not yet available. However, the 
signal strength on both video and 
sound have been increased by a con- 

(Continued on page 43^ 


Split "K” shells as they 
come from one of Cannon's 
25 diecasting machines. 


FROM DIECASTING 


COMPLETED PLUG 

All Under One Roof 


"K” Angle 90° 
end bell after 
the "flash” has 
been removed. 


"K” Angle 90° cap 
after excess metal has 
been roughed off. 




WK-M2 insert, measuring 5 /s" diameter, 
carries two No. 16 contacts (7/64" 
clearance). This phenolic insert may 
be used in any WK size shell. 

GK-P6 insert carries 3 No. 14 and 
3 No. 10 contacts (3/64" clear¬ 
ance). Insert diameter 7 / & ". 


Largest insert diameter is ,l AK” 
with a maximum of 82 contacts. 



Assembled "K” Angle 
90° end bell and cap 
after finishing. 




SK-C5 insert carries 3 No. 10 and 2 
No. 6 contacts (1/16" clearance). 
One of the 188 inserts available. 



NK-L8 insert carries 4 No. 
14 and 4 No. 8 contacts 
(3/32" clearance). 



Finished cap and end bell, conduit 
entry type, sand blasted and lac¬ 
quered (or tin plate and lacquered). 
These are standard finishes. Others 
are available upon special request, 
quest. 

K-23C Complete angle 90° 
assembly with integral clamp 
(cable entry). 



While the Los Angeles Cannon Electric plant com¬ 
prises two buildings, the manufacturing and assembly 
are now located in Plant No. 2 under one roof, so to 
speak, where the various processes from diecasting 
aluminum and zinc shells through the molding and 
fabricating of the insulators (insert arrangements) 
and the milling of contacts through to final assembly 
are completed. 


This continuous quality-controlled production is under the con¬ 
stant scrutiny of leadmen, foremen and inspectors. When you buy 
Cannon Plugs you can rest assured that you have purchased the ulti¬ 
mate in engineering design and a quality product which is the result 
of years of specialized effort for the leading manufacturers of air¬ 
craft, radio, television, radar, instruments, microphones, communica¬ 
tions and general electrical equipment. 



CANNON 

ELECTRIC 

DEVELOPMENT COMPANY 


Further information on the plug and receptacle 
designs will be mailed upon request. Ask for 
the Type "K” Bulletin. Address Dept. G-121, 
Cannon Electric Development Co., 3209 Hum¬ 
boldt St., Los Angeles 31, Calif. Export office 
for world area, except in Britain and possessions, 
Frazar and Hansen, 301 Clay St., San Francisco, 
California. 


3209 Humboldt St., Los Angeles 31, Calif. 

IN CANADA: 

CANNON ELECTRIC COMPANY, Ltd., TORONTO 



SINCE 


19 15 
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me which includes the 3105 and 6210 kc channels 
as used by private aircraft. 

Model 80C, for the export market and cov¬ 
ers the more commonly used frequencies in 
foreign countries. 

No flexible shafts are used. Tuned r-f stage 
on all bands. Sensitivity on all bands is said 
to be less than 5 microvolts for .5 watt output. 


SPRAGUE TELOHMIKE CHECKER 

A capacitor-resistor checker, TO-3 Telohmike, 
has been announced by the Sprague Products 
Company, North Adams, Mass. 

Checker is a bridge-type capacitance and re¬ 
sistance analyzer with built-in d-c volt-milli- 
ammeter. Direct reading calibrated dial is eolor 
coded to correspond with selector switch. Ca¬ 
pacity ranges are from .00001 to 2,000 mfd in four 
steps. Resistance ranges are 2.5 ohms to 25 
megohms in three steps. Insulation resistance 
range indicated by direct meter reading is 
0-2,500 megohms. Electrolytic leakage is meas¬ 
ured in ma at rated d-c voltage. Capacity and 
power factor of electrolytic capacitors are meas¬ 
ured with rating polarizing voltage applied. 
Power factor measurement range is from 0-50% 
at 60 cycles. 



ELECTRO-VOICE BUTTON-CONTROL 
FLOOR STAND 

A button-control floor stand, model 430, has 
been announced by Electro-Voice, Inc.. Bu¬ 
chanan, Michigan. Button gives finger-tip con¬ 
trol of shaft height. 

Height adjustment 36" to 65"; 3-leg spread, 
17". 


The Industry Offers 


(Continued from page 36) 


C ENTRALAB SLIDE SWITCH 

A slide switch featuring flat horizontal design 
has been developed bv Centralab, Milwaukee 1, 
Wis. 

Twisted ear mounting accommodates panels 
from .038" min. to .052" max. thickness. Length 
of unit variable from min. of 5 clips (1.909") to 
max. of 20 clips per side (5.659") in grada¬ 
tions. Width, 111/32". Height, .321 from 
mounting panel. Available with or without, 
indexing 2 or 3 positions, J4" movement per 
position. All rhetal parts cadmium plated steel. 
Insulation, .062 laminated phenolic. Contacts, 
shorting type only. Clips, spring brass silver 
plated. 



JONES FANNING STRIP 

A fanning strip permitting the anchoring and 
soldering of from one to 20 wires from the cable 
leadin to proper terminals has been announced 


by Howard B. Jones Division, Cinch Mfg. Cor¬ 
poration, 2460 W. George St., Chicago 18, Ill- 
Fanning strip is designed for use with Jones 
barrier terminal strips Nos. 141 and 142; No. 
141 provides for one to 20 contacts and No. 142' 
one to 17 contacts. 


MAGNECORD WIRE RECORDER 

A wire recorder, model SD-1, that is said to 
have a frequency response flat within 2 db 
from 50 to 12,000 eps with a signal-to-noise 
ratio of over 45 db, has been announced by 
Magnecord, Inc., Chicago 21, Ill. 

Unit uses stainless steel wire .004" in diam¬ 
eter, and a capstan drive system to drive wire 
across the beads at four feet per second. 



R-MC TRANSCRIPTION PLAYER 

A transcription player, TP-16C, for transcrip¬ 
tion records up to 16", 78 or 33 1/3 rpm, is 
available from the Radio-Music Corporation, 
East Port Chester, Connecticut. 

Motor is constant-speed type. Drive wheel 
and idler have neoprene tires, precision ground 
for concentricity. 

Switch output impedance, 30,250, and 500/600 
ohms. 



EUROPEAN CONTACTS 

Consulting electronic engineer with 25 years’ technical and business 
experience, and with important international clientele. Shortly visit¬ 
ing England and the continent. Could undertake additional missions 
for responsible clients. Clients’ interests confidential. Experienced in 
technical surveys and in negotiating patent and manufacturing licenses 
in all electronic fields. Box 747, care Communications, 52 Vanderbilt 
Ave., New York 17, N. Y. 


WHEN YOU CHANGE 
YOUR ADDRESS 

Be sure to notify the Subscription Department of COMMUNICA¬ 
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y. t giving the old 
as well as the new address, and do this at least four weeks in 
advance. The Post Office Department does not forward magazine* 
unless you pay additional postage, and we cannot duplicate copies 
mailed to the old address. We ask your cooperation. 





. . . For Dependable 
Commercial Service 

Designed for the rigors of commercial service 
in all types of radio communication . . . broad¬ 
cast, mobile, aircraft, police. Precision made for 
utmost in stability, dependability, trouble-free 
operation. Calibrated within .005 per cent of 
specified frequency . . . range 1.5 to 10,5 MC. 
Temp, coefficient less than 2 cycles per mega¬ 
cycle per degree centrigrade. Weighs less than 
3/4 ounce. Gasket sealed against contamination 
and moisture. Meets FCC requirements for all 
above services. See your jobber—Petersen Radio 
Company, Inc., 2800 W. Broadway, Council 
BlnfFs, Iowa. (Telephone 2760.) 



Tkecbuat 

CRYSTALS 


Electronic Research & Mfg. Corp. 

A Service to INDUSTRY 

Development and Construction of 
Electronic Equipment for Any Application 
1420 E. 25th St.. Cleveland 14, O. - Ph.: SU. 1958 


WANTED SERVICEMEN ALSO 
SERVICE ORGANIZATIONS 

for television sets in all television cities from New York 
to Los Angeles. Experienced. Apply in writing describing 
experience in full. 

UNITED STATES TELEVISION MFG. CORP. 

_3 West 61st Street, New York 23, N. Y._ 
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Low-Voltage Supplies 

(Continued from page 25) 

the two tubes, providing a system 
which has extremely low drift. The 
gain of such a circuit, when the load 
presented to the output terminals of 
the bridge is greater than a megohm, 
will be approximately — g /2, where g 
is the amplification factor of the indi¬ 
vidual triode. 10 The gain of this type 
of bridge can be increased considerably 
by the substitution of pentodes for the 
triodes, the only disadvantage in the 
substitution being that voltage regula¬ 
tor tubes must be added to the circuit 
to provide stable sources of screen po¬ 
tential, as shown in 3d. 

The regulation characteristics of a 
six-volt, 14-ampere voltage regulated 
power supply employing some of the 
circuits discussed are summarized in 
Fig. 4. Incidentally this supply, illus¬ 
trated in Figure 5, which is similar to 
the commercial Nobatron supply, has 
an internal resistance of approximately 
.0043 ohms. 

References 

a G. E. Hamilton and T. Maiman, Voltage 
Regulated Power Supplies, Communications; 
Nov., Dec,, 1945, and Jan,, 1946. 

2 W. D. Cockrell, Saturable Reactors for Auto¬ 
matic Control, Electronic Industries; December, 
1946. 

a H. Holubow, D . C. Saturable Reactors for 
Control Purposes, Electronic Industries; March. 
1945. 

4 R. R. Batcher and W. Moulic, The Elec¬ 
tronic Control Handbook, Sec. 4, Chap. 3; Cald- 
well-Clements, New York, N. Y. 

6 Technical Data on Type A-6030, Emission 
Limited Diode, Sylvania Electric Products. 

6 J. M. Cage, Negative Feedback Amplifier 
Theory Applied to Regulators, Proceedings of 
the National Electronics Conference; 1944. 

"‘Type 2B23, Magnetically Controlled Diode, 
Electronic Tube Engineering Bulletin No. 8. 
General Electric. 

8 C. R. Knight, Magnetic Control of Anode 
Current, Electronic Industries; December, 1946. 

e M. Artzt, Series Balanced Amplifier, Pat. 
2.310,342. 

10 M. Artzt, Survey of D.C. Amplifiers, Elec¬ 
tronics; August, 1945. 


WABD TV Antenna 

(Continued from page 41) 

siderable degree, since a much greater 
service area has been established. 


Credits 

Appreciation and credit are ex¬ 
tended to R. K. Olsen who co-shared 
the problems encountered in the entire 
system measurement. 


References 


2 G H. Brown, The Turnstile Antenna, Elec¬ 
tronics; April, 1936. 

a RCA Engineering Products Department 
Manual, TF-3A Super-Turnstile Antennas MI- 
19012-A and MI-19012-B, IB-36024 Preliminary. 

4 G. E. Hamilton and R. K. Olsen, Trans¬ 
mission Line Measurements as Applied to Tele¬ 
vision Antennas, Communications; Jan., Feb. 
March, 1947. 


LEACH RELAYS 


BETTER CONTROLS THROUGH BETTER RELAYS 



Countless Types and Modifications 


You will find Leach Relays rendering service around the elec¬ 
trical world: in Industry, Electronics, Communications, Aviation, 
Transportation and Power. 

During the past thirty years, Leach has faithfully maintained its 
policy of building quality equipment; and today, you'll find 
Leach delivers quality in quantity. The name LEACH stands 
for "better relays" and assures you of "better controls." 





Manufacturers of marine radio receivers and transmitters re¬ 
port thousands of R-H Marine Crystals in use without a single 
failure. R-H Marine Crystals provide the reliability necessary 
for safety at sea. 

R-H Marine Crystal Units are made to the marine radio 
manufacturer's specifications, to fit the marine radio 
manufacturer's circuit. 

Illustrated are RH-12 for single unit installations and RH-53 in 
double units for both transmitting and receiving. 



REEVES-HOFFMAN 
Crystal Units Cat a* 
log RHC-1 lists stand¬ 
ard crystal units com¬ 
plete with specifica¬ 
tions. It also gives 
valuable informa¬ 
tion on how to order 
crystals. 



REEVES-HOFFMAN 

CORPORATION 

SALES OFFICE: 215 EAST 91 STREET, NEW YORK 28, N. Y. 
PLANT: 321 CHERRY STREET, CARLISLE, PA. 
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^ Long a favorite supplier of re¬ 
sistors, controls and resistance de¬ 
vices, Clarostat also designs, devel¬ 
ops and builds RELAYS! Clarostat 
has an engineering staff of relay 
specialists second to none. Here's 
many years of relay "know-how". 
Likewise outstanding skill in pro¬ 
ducing midget synchronous motors 
for clocks and time switches. 



* Yes. let Clarostat solve your RELAY prob¬ 
lems, too! Literature on request. Let .us 
quote on your relay or midget synchronous 
motor requirements. 



CLAROSTAT MFG. CQ.Ik. • 285-7 N.6tb St., Brooklyn. N.L 
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Unusual 

Opportunity 

for ELECTRONICS 
ENGINEERS 

PHYSICISTS 

MATHEMATICIANS 


If you feel that your present con¬ 
nection does not offer maximum 
opportunity for expansion, here's 
your chance to go places in aviation, 
a field with a future! The Glenn L. 
Martin Co. has available a number 
of excellent positions . . . paying 
$300 to $600, depending on experi¬ 
ence . .. for men with advanced col¬ 
lege training and development ex¬ 
perience. Interesting research work 
on Guided Missiles, Pilotless Air¬ 
craft, Fire Control Systems and Elec¬ 
tronics Equipment. Unusually com 
plete engineering and laboratory 
equipment . . . millions of dollars 
in contracts for research and de* 
velopment in the electronics, mis. 
sile and propulsion fields. 

Write today, outlining your ex 
perience, and find out what Martin 
can offer you. 

Men are especially needed 

to do original work in 

the following fields: 

1. R. F. Components, Wave 
Guides, etc. 

2. Pulse Techniques, Precision 
Timing, Indicator Circuitry, 
I. F. Amplifiers, AFC, etc. 

3. Microwave Antennae. 

4. Servos and Computers. 

Write immediately to: 

Professional Employment Section 
THE GLENN L. MARTIN CO. 
BALTIMORE 3, MD. 
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0 DIFFERENT VOLTAGE RATIOS! 
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ABRIDGED SPECIFICATIONS 

ACCURACY: each resistor is adjusted within ±0.1%, 
error in voltage never exceeds ±0.2% 

INPUT IMPEDANCE: constant resistance of 10,000 ohms 
regardless of ratio setting 

OUTPUT IMPEDANCE: varies from 10 to 10,000 ohms, 
depending upon settings 

FREQUENCY CHARACTERISTIC: if external capacitance 
across output terminals is less than 20 micromicrofarads, 
frequency error is less than 0.1% below 10,000 cycles 

TEMPERATURE COEFFICIENT of resistors is less than 
±0.002% per deg. C at normal room temperature 


AT THE MOMENT WE HAVE A FEW IN 
STOCK 


THIS decade voltage divider will supply exact 
voltage ratios between 0.001 and 1.000 in steps of 
0.001. It is very useful on the input of amplifiers 
and other high-impedance circuits for reducing the 
input voltage by a definitely known ratio, which 
can be varied in very small steps. One thousand 
different ratios can be obtained. 

The input resistance remains constant regardless 
of dial settings, consequently reaction on the in¬ 
put voltage is eliminated. 

The instrument is equivalent to a pair of our type 
602 Decade-Resistance Boxes connected in series 
and so arranged mechanically that as resistance is 
taken out of one box it is added to the other to 
maintain the total resistance constant at 10,000 
ohms. 

All resistors are wound with an alloy wire of 
such characteristics that no difficulty from thermal 
emf will be encountered in direct-current meas¬ 


urements. 


WRITE FOR COMPLETE DATA 


TYPE 654-A DECADE VOLTAGE DIVIDER... $100 



GENERAL RADIO COMPANY 


Cambridge 39. 
Massachusetts 


*0 Wttt Si., New Yofk £ 


920 S. Michigan Avis* Chicago 5 


950 H, Highland A 







readings can be obtained even on 
circuits of high impedance. Polarity 
reversing switch saves time. 

Ohmmeter... Measures resistances 
from 0.2 ohms to 500 megohms in 7 
ranges; with mid-scale readings of 
10, 100, 1000, 10,000, 100,000 ohms, 
1 and 10 megohms. 

Check These Added Advantages 

...Small diode a-c voltage probe 
reaches inaccessible components. 
Probe capacity is approximately 1.3 
uuf. Removable probe head provides 


TAKES THE PLACE 


OF 4 INSTRUMENTS 


This single instrument 
accurately makes most of the 
important radio measurements 


4 PRECISION INSTRUMENTS IN ONE 


VHP Voltmeter.. .Measuresvoltages 
from 0.1 to 300 volts at frequencies 
from 20 cps to 700 me. Frequency 
response flat within 1 db over entire 
range. Extremely low input capacity 
— approximately 1.3 uuf — and very 
high shunt resistance means most 
circuits can be measured without de¬ 
tuning or loading. Is a convenient 
voltage indicator up to 3000 me 

Audio Frequency Voltmeter... 

Measures voltages from upper limits 
of audio spectrum down to 10 cps. 
6 ranges full scale: 1, 3, 10, 30, 100 
and 300 volts. Effective input resist¬ 
ance is 10 megohms. Accuracy is 
within ±3% on sinusoidal voltages. 

D-C Voltmeter ...Measures voltages 
from 1 to 1000 volts — full scale 
sensitivity — in 7 ranges. The input 
resistance on all ranges is 100 meg¬ 
ohms, so circuits under test are never 
appreciably loaded, and accurate 


short, direct connection to diode, 
makes possible uhf response, and 
facilitates use of adapting connectors 
in making special or uhf measure¬ 
ments. Rugged 1-mil meter has knife- 
edge pointer, 5 easy-to-read scales, 
and cannot be damaged by accidental 
overload. Two convenient switches 
select 27 measurement conditions. 
Specially-designed circuit minimizes 
drift caused by line-voltage variations, 
warmups, and tube changes. Constant 
readjustment is not necessary. 

This -bp- 410A Vacuum Tube Volt¬ 
meter is the ideal general-purpose 
instrument for important measure¬ 
ments in the development, manufac¬ 
ture, or servicing of radio equipment. 
For full details and shipping informa¬ 
tion, write or wire today. Hewlett- 
Packard Company, 1381E Page Mill 
Road, Palo Alto, California. 


(hp) laboratory instruments 

\X/ FOR SPEED I AND ACCURACY 


Noise and Distortion Analyzers Wave Analyzers Frequency Meters 

Audio Frequency Oscillators Audio Signal Generators Vacuum Tube Voltmeters 

Amplifiers Power Supplies UHF Signal Generators Attenuators 

Square Wave Generators Frequency Standards Electronic Tachometers 




4I0A VACUUM 
TUBE VOLTMETER 

















